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Tracking and Data Acquisition organizations of the Je t  Propul- 
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... 
V l l l  

ABSTRACT 

This volume of the Tracking and Data System (TDS) Support for the 
Mariner Mars  1971 Mission final repor t  contains the deep space tracking and 
data acquisition activit ies in support  of extended operations,  which include 
the period f r o m  the end of the p r imary  miss ion  (April  1 ,  1972) to space- 
craft  demise (October 27, 1972). 
flight support  pas s  chronology data for each of the Deep Space Stations 
used, and performance evaluations for the Deep Space Network Telemetry,  
Tracking, Command, and Monitor Systems. 

Included a r e  presentations of the TDS 

J P L  Technical  Memorandum 33-523, Vo l .  IV 



I. INTRODUCTION 

A. Purpose  

This  document, Volume IV of the Tracking and 
Data System (TDS) Support for  the Mariner  Mars  
1971 (MM' 71) Mission, summar izes  deep space 
tracking and data acquisit ion activit ies in support  
of extended operat ions of the Mariner  M a r s  1971 
Mission f r o m  the end of the p r imary  miss ion  
(April  1 ,  1972) to spacecraf t  demise (October 27, 
1972). With the previously completed Volumes I, 
11, and 111, th is  repor t  consti tutes the complete 
his tory of TDS activit ies supporting MM'71. 

B. Scope 

Volume IV contains a description of TDS flight 
support  of extended operations f r o m  the end of the 
p r imary  miss ion  to the end of the extended mission 
(Section 111). TDS requirements  (Section I), TDS 
plan and configuration (Section 11), and TDS per-  
formance and evaluation (Section 111) a r e  a l so  in- 
cluded. 

Volume I covers  TDS support  of prelaunch 
testing and t ra ining f o r  both near -Ear th  and deep 
space phases  (Section N) and TDS flight support  
f r o m  launch operat ions through fir s t  t ra jec tory  
correct ion maneuver  (Section V). TDS require-  
ments  (Section 11), TDS plan and configuration 
(Section 111). and TDS performance evaluation 
(Section VI) a r e  a l so  included. 

Volume I1 descr ibes  TDS flight support  f rom 
the first t ra jec tory  cor rec t ion  maneuver  through 
the  end of the  c r u i s e  period and orbi t  insertion 
(Section III), plus TDS support  of preorbi ta l  t es t -  
ing and training (Section IV). TDS requirements  
(Section I), TDS plan and configuration (Section II), 
and TDS performance and evaluation (Section 111) 
a r e  a l so  included. 

Volume 111 contains a description of TDS flight 
support  of orb i ta l  operations f r o m  orbi t  inser t ion 
to  end of p r i m a r y  miss ion  (Section 111). TDS 

requi rements  (Section I), TDS plan and configura- 
t ion (Section 11), and TDS performance and eval- 
uation (Section 111) a r e  a l s o  included. 

C. TDA Function and Organization 

The TDA function and organization is  p re -  
sented in the Introduction, Section I, Volume I, 
and i s  therefore  not covered in this  repor t .  

D. TDS Organization 

The TDS organization, a s  descr ibed in Vol- 
u m e  I, has  undergone no changes o r  additions. 

E. TDS Requirements on Pro jec t  

The DSN required the Pro jec t  to supply space- 
craft/DSS telecommunications interface informa- 
t ion in  accordance with J P L  Document 610-74, 
Volume I1 of Operations Plan. 
required to supply s tandards and  limits for the 
DSN Tracking, Telemetry,  and Command Systems 
in  accordance with JPL Document 610-75, Revi- 
sion A, Volume IIB of Operations Plan. The TDS 
required the Pro jec t  to conform with NASA Direc- 
t ive 2570. lA,  which required all planetary proj-  
e c t s  to provide their  spacecraf t  with a capability 
to turn  off the R F  c a r r i e r  by command a t  the com- 
pletion of the mission.  

The Pro jec t  was 

F. Mission Operations 

Mission Operations f o r  MM' 71 a r e  presented 
in  Section I of Volume I. 

C. Extended Mission Objectives 

The extended miss ion  of MM'71 is  unique 
among Mar iner  miss ions  in  that  the spacecraf t  
remained  a t  the planet.  All data-taking capabilities 
of the nominal miss ion  remained;  however ,  the data  
r e tu rn  capabili t ies were  decreased .  Because of 
the long t ime in  orbi t  and the so la r  geometry,  it 
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was  possible t o  formulate mission objectives unique 
to the extended mission, i n  addition t o  extending the 
nominal mission.  Table 1 indicates the extended 
mis s ion  objectives and the experiments  that  
achieved them. 

H.  Mission P l a n  

In general ,  the MM'71 Mission Plan is  the 
same a s  that presented in Volume 11, except for 
the changes detailed in  Project  Document PD 610- 
16, MP-71-4-200A (Amendments 8 through 18). 
Extended mission operations differed f rom the 
nominal mi s s ion  i n  that  several  constraints  ma- 
ter ia l ized which affected the acquisition of addi- 
tional data.  
were adjusted to  compensate. 

Ground and spacecraf t  operations 

The constraints,  caused by increased Earth-  
M a r s  distance and nonoptimal Sun-Earth-Mar s 
geometry,  primarily impacted th ree  spacecraft  
functional a r e a s :  telecommunications, attitude con- 
t ro l ,  and power management. 

1. Telecommunications constraints.  During 
the extended mission, the com unication distance 
increased f r o m  bout 250 X 10 km a t  the begin- 

September 1972. 
communication performance severely constrained 
the extended mission operations.  
real- t ime science w a s  available only through the 
high-gain antenna (HGA); the 8. 1-kbps real- t ime 
science was not available at a l l  af ter  the f i r s t  few 
days of the extended mission. 
mission plan called f o r  maneuvering the space- 
c ra f t  to point the HGA at  E a r t h  for  science data 
playback at the highest possible ra te .  

P 
ning to 400 X 10 8 km at superior  conjunction during 

The corresponding dec rease  in  

The 50-bps 

The extended 

2. Attitude control constraints.  Pointing the 
HGA toward Ea r th  during the extended mission 
required that the spacecraft  be maneuvered since 
the Earth-spacecraft-Sun angle had exceeded the 
range of the antenna pointing capability. Such 
spacecraft  maneuvers along with the control 
necessa ry  during the additional scan platform 
slewing required during the extended mission 
called for  moderate budgeting of the attitude con- 
t r o l  g a s  expenditure. 
could r e s t r i c t  data acquisition toward the end of 
the extended mission period. 
f a i lu re s  had occurred, i t  was projected that t he re  
would be sufficient g a s  for 350 to 400 days of 
normal  operations. 

Excessive control gas  usage 

If no gas sys t em 

3 .  Power constraints. During the extended 
mission,  the spacecraft  was subjected to periods 
of Sun occultation where the spacecraft  was r e -  
quired to operate  on battery power alone. Occulta- 
tion of l e s s  than 3 hours was accepted. 

In o rde r  t o  conserve battery power during Sun 
occultations and minimize recharge t ime, i t  was 
required to place the spacecraft ,  at least  to some 
extent, into a survival s ta te  of minimal  power 
consumption, with reduced o r  no data acquisition. 

Power conservation a l so  constrained the play- 
back t ime when maneuvering the HGA toward 
Earth,  since,  for larger  maneuvers  (about 40-deg 
cone angle), battery sharing resulted.  It was 
necessa ry  to allocate sufficient battery charging 
time to  replenish battery power, during which 
t ime  science data acquisition was impacted. 

I. Nominal P l a n  for  P h a s e  II: Sun Occultation 
Pe r iod  

The spacecraft  will f i r s t  begin Sun occultations 
about revolution 282 on Apri l  2, 1972. Until about 
revolution 408 on June 4, 1972, the spacecraf t  will 
p a s s  through the shadow of M a r s  twice a day--once 
eve ry  orbit .  Around Apri l  20, the t ime spent in 
the shadow of M a r s  will be at a maximum of about 
1 hour 40 minutes. 
mission,  the spacecraf t  will be placed into a su r -  
vival mode and acquire no science data until Sun 
occultations end. 

During this  phase of the 

1. Spacecraft survival mode. During the t ime  
spent out of the shadow of Mars ,  the spacecraf t  will 

following state: 

Science off (including DAS). 

Scan off. 

DSS off. 

Canopus t r acke r  off. 

Attitude contr 01- r 011 d r  if t /rate limited. 

Propulsion heater  off. 

TWT on, high power. 

Automatic pilot off. 

30-V regulator off. 

LGA on. 

Battery cha rge r  on (high/low). 

When in the occultation region, the spacecraf t  
s ta te  i s  much the same  except that  the battery 
cha rge r  i s  on but not charging, and the power 
usage r a t e  f rom the battery is 278 watts.  Depending 
upon whether DSN coverage i s  available, two possi- 
ble attitude control modes exist .  

a. Attitude control with DSN coverage. As 
Fig. 1 indicates,  when DSN coverage is  available, 
the spacecraft  will be in  the ALL AXES INERTIAL 
mode during the t ime it i s  in the shadow of Mars .  
The DC-32 command that i s  t ransmit ted to the 
spacecraf t  allows the CC&S command (7M2), which 
comes  a few minutes l a t e r ,  t o  put the spacecraf t  
into the ALL AXES INERTIAL mode before Sun 
occultation. After Sun occultation, a CC&S com- 
mand (7M2 NOT) places the spacecraf t  into the 
ALL AXES/RATE LIMITED mode for about 25 
minutes. 
acquired (Sun senso r s  enabled) so  i t  is only f r e e  to 
drift  in roll .  The next s e t  of CC&S commands (7G 
and 7G NOT) causes  the spacecraf t  to go back to 
the ROLL DRIFT/RATE LIMITED mode, in which 
i t  s tays  until the next Sun occultation. 

In this mode the spacecraf t  is  Sun- 

b .  Attitude control without DSN coverage. 
Because of the inability to  send the DC-32 com- 
mand,  the spacecraft  will automatically go into the 
ALL AXES DRIFT/RATE LIMITED mode when it 
senses  the Sun occultation. In th i s  mode,  because 
the spacecraft  is allowed to  d r i f t ,  a reacquisit ion 
of the Sun m a y  be necessa ry  upon exiting the 
shadow. After acquisition of the Sun, the spacecraf t  
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goes into the ROLL DRIFT/RATE LIMITED mode 
until it senses  another occultation. 
is  ent i re ly  automatic .  

This  sequence 

c.  Battery charge ra tes .  Normally the 
battery will recharge  a t  the high ra te  until an auto- 
mat ic  switchover (non-CC&S) to  the low charge 
ra te .  If it i s  desirable  to  charge longer at high 
r a t e ,  the automatic switchover can be disabled and 
the CC&S can be reprogrammed to  command (4A) 
the  switchover later. 

d. Gas leak control.  If required,  the CC&S 

When 
will  be programmed to automatically cycle the ro l l  
gyro to  c lear  possible expected gas  leaks.  
this action is necessary ,  the maximum t ime a gas  
leak can  continue will be about 5 hours between 
gyro cycling, otherwise a gas  leak can continue for  
a s  long as 9 hours .  

2. Standard miss ion  day. Figure 1 indicates 
the detailed t iming of the standard miss ion  day 
(SMD). 
command (see  Subsection 1-a) ,  the  ent i re  SMD i s  
CC&S-controlled. Even without ground command 
capability, the sequence could function, without a 
CC&S update, unti l  the end of the Sun occultation 
per iod in June. 
geometry and efficient CC&S programming,  the 
t iming of all events  can remain  constant re la t ive to  
GMT each day. 

With the exception of the DC-32 ground 

Due to unique Sun-Mars-spacecraft  

3. Attitude control  gas usage rate. On the 
days that MM'71 has  DSN coverage, and therefore  
command capability, the gas  usage will be about 
1 . 8  g (4 mlb )  p e r  day with normal  gas  leak losses .  
Without DSN support  (no D c - 3 2 ' ~ ) ~  the ra te  of atti- 
tude control  g a s  use  could b e  a s  high a s  8. 2 g 
(18 mlb)  per  day, again with normal  gas leak loss -  
es. If gas  leaks  become excessive during this  
period, gas  usage  could be significantly higher with 
and without DSN coverage. 

J. Nominal P l an  for Phase  111: Post-Sun 
Occultation 

Science data  gathering during Phase I11 in- 
cludes monitoring of the planet ' s  dynamic state,  
completion of the  mapping f r o m  40"N lat to  the 
North Pole  (a region previously obscured by the 
North Polar  Hood), photography of some 25-30 
proposed Viking landing s i tes ,  and high resolution 
coverage of specific geological fea tures  of interest .  

Data taking during Phase  I11 will  be done on a 
weekly cycle ( s e e  Fig. 2). The cycle begins the 
first week of June and continues for  nine consecu- 
t ive weeks. Each  weekly cycle  begins with a CC&S 
update on Wednesday for  a zenith/nadir data taking 
pair  on Thur sday/Friday. The zenith revolution 
on Friday i s  then used to play the tape-recorded 
data back to Ear th .  In order  for the spacecraf t  to 
play any data back at all, it mus t  pe r fo rm a high- 
gain-antenna maneuver  (HGAM) pr ior  to the tape 
playback to optimally point the HGA toward the  
Earth.  After all of the data have been returned,  
the spacecraf t  will  reor ient  itself to again reacquire  
celest ia l  (Sun-star)  re fe rences .  The ent i re  sequence 
is  again repeated for  the next zenith/nadir pair  in  
the same week beginning with a smal le r  CC&S up- 
date on Saturday and ending with an HGAM on 
Monday. 
two CC&S updates,  two s t ructural ly  s imi la r  zenith/ 
nadir data taking p a i r s  and two HGAMs each week 

Operations will  continue at the ra te  of 

through the first week in August. 
Mission Plan Guidelines, Subsection 3 ,  below, 
descr ibe each week's sequences.  

The Phase  I11 

1. Engineering tes t s .  In o r d e r  to  ver i fy  
proper  functioning of all spacecraf t  sys tems pr ior  
to beginning the weekly Phase I11 data taking cycle,  
spacecraft  engineering t e s t s  a r e  required imme-  
diately following the l a s t  of the Sun occultations. A 
third solar  a r r a y  t e s t  mus t  be performed in order  
to determine whether the severe  Sun occultation en-  
vironment has degraded the power output f r o m  the 
panels. Panel  degradation could impact a l l  future  
mission planning. 

An engineering HGAM is a l so  planned f o r  the 
f i r s t  week in June in o rde r  to monitor the first 
turn-on of the science instruments  and to  synchro- 
nize the CC&S and DAS clocks.  While this  maneu- 
ver  is  designed pr imar i ly  to obtain high-rate 
engineering data (33 1/3 bps)  during the science 
turn-on, the scan  platform will  have been pointed 
i n  a direction to allow high-rate (8. 1 kbps) plan- 
e ta ry  data taking around per iaps is .  

2. Roll ax is  s t a r  re ferences .  Two, and 
possibly three ,  different stars will  be used for  ro l l  
axis  reference throughout different periods of 
Phase I11 operations.  
the star Arc turus  (Gamma Draco)  as  the ro l l  
reference s t a r  until it moves out of the star t rack-  
e r ' s  field of view in la te  June. 
at  per iaps is  is optimized by use  of Arc turus  be- 
cause the clock angle constraints  a r e  not a s  great .  
July data taking will continue by use  of the s t a r  
Canopus which has been the p r i m a r y  ro l l  re fe rence  
s ta r  of the mission.  
for the first week in August in o rde r  to  againopti-  
mize  near-per iapsis  viewing geometry.  

Data taking will begin with 

P lane tary  viewing 

The star Vega may  be used 

3. Phase  I11 Mission Plan Guidelines 

a .  General  

(1)  Tape recorder  budget. The mission plan 
will assume a picture  budget as descr ibed in  Table 
2. Any reduction in the number of pictures  r e -  
turned will be due to optional 4-kbps playbacks. 

( 2 )  Playbacks and data rates. Playbacks in 
June shal l  start pr ior  to and end at Ea r th  occulta- 
tion and begin again af ter  the spacecraf t  comes out 
of the occultation region. 
4 kbps and/or 8 kbps. 
begin and end with 4-kbps playback with a minimum 
of four data rate switches in  between. Ear ly  in 
June, playbacks will be designed so  as to maximize 
4-kbps (4. 5 SNR)  data subject to  maximizing data 
re turn.  

Playbacks will  be at 
Nominally playbacks will 

(3)  Timing and s t ructure .  The basic timing 
and s t ruc ture  of individual data taking links will 
remain unchanged during the week (two zeniths and 
two nadirs) .  
f rom discre te  t imes  relative to per iaps is  f r o m  one 
zenith ( o r  nadir)  to the next data taking revolution 
in the same week. The o rde r  of the links must  re- 
main the same.  

Data taking links m a y  float to o r  

(4 ) Gr  ound-commanded picture  s. Ground- 

Such p ic tures  will auto- 
commanded BA-frame p a i r s  will  be available on 
al l  zenith revolutions. 
matically reduce the number of pictures  f r o m  the 
end of the nadir sequence. All  slews for  such 
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ground-commanded f r a m e s  will  be preplanned and 
CC &S-controlled. 

l i s t  contains the mission planning guidelines: 

(1 )  

(2 )  

Two CC&S updates (June 14 and 17). 

Two s imi l a r  zenith/nadir p a i r s  (June 15 
and 16 and June 18 and 19). 

Two HGAMs (June 16 and 19). 

(5 )  CC&S updates. There  will be two CC&s up- 
dates  per  week. 
will load the basic sequence. The minor  update 
(4 hours)  for the second pair  of revolutions in a 
week will account for  a l l  t a rge t  and playback r a t e  
changes f r o m  the previous zenith/nadir pair .  

One will be m a j o r  (6 hours)  and 

( 3 )  

(4)  Thirty-picture budget. 

( 5 )  
(6)  Spacecraft capabilities. The spacecraf t  

will have the following capabilities: Play back 13 pictures  at 4 kbps to  obtain 

A CC&S routine will be available to 
calculate the CC&S-DAS synchroniza- 
tion with *I. 1 seconds. This feature  
will become necessary  in  July because 
the DAS m u s t  be turned off to  insure 
recharge capabilities af ter  playback 
maneuvers.  

Early tape recorder  start capability 
for single A and B f rames .  This  capa- 
bility can  be exercised for a minimum 
of one data taking link only. 

Late slew (48 seconds af ter  shut ter)  
capability for  A and B f r a m e s .  

The spacecraf t  attitude control  mode, 
other than during maneuvers ,  will be 
three-axis celestial .  

(7 )  Playback maneuver .  Maneuvers for  tape 
playback shal l  be of the minimum off-Sun and min- 
imum turn duration type. It is  assumed that a l l  
science (including DAS, af ter  June)  is off during 
the maneuver.  Maximum battery drain shall  not 
exceed 18 ampere-hours.  

( 8 )  Weekly planning. Science inputs for partic- 
ular  Thursday-Sunday data taking pair  will  be ex- 
pected 23 days pr ior  to the execution of the Thurs-  
day zenith revolution. 
of data taking will be submitted to  the Mission 
Operations System 16 days before sequence execu- 
tion. In general ,  the  cycle is a s  descr ibed in  
Fig. 3. 

The miss ion  plan for  a week 

b. Week One. The Phase  I11 Week One 
miss ion  profile i s  shown in Fig. 4. The following 
l i s t  contains the miss ion  planning guidelines: _ _  

Two CC&S updates (June 7 and 10). 

Two similar zenith/nadir p a i r s  (June 8 and 
9 and June 11 and 12). 

Maneuver spacecraf t  to  point HGA toward 
E a r t h  for playbacks (June 9 and 12). 

Thirty-picture tape recorder  capacity. 

Playbacks a t  4 and 8 kbps, no real- t ime 
science . 

Data taking in  three-axis  celestial--  
Arcturus  orientation. 

Goldstone 64-m station available every day 
except June 6 and 13. 

acceptable IRIS data. 

Data taking using Arc turus  ro l l  reference.  

Goldstone 64-m station available every  day 
except June 13 and 20. 

(6 )  

(7 )  

d. Week Three.  The Phase  I11 Week T h r e e  
miss ion  profile i s  shown in Fig.  6. The following 
list contains the miss ion  planning guidelines: 

( 1 )  

( 2 )  

Two CC&S updates (June 21 and 24). 

Two similar zenith/nadir p a i r s  (June 22 
and 23 and June 25 and 26). 

Two HGAMs (June 23 and 26). (3)  

(4)  Thirty-picture budget. 

( 5 )  Play back 12 to 13  pictures  at 4 kbps to ob- 
tain acceptable IRIS data.  

(6)  Data taking using Arc turus  ro l l  reference 

( 7 )  Goldstone 64-m station available every day 
except June 20 and 27. 

e.  Week Four.  The Phase  I11 Week Four  
miss ion  profile i s  shown in Fig. 7. The following 
list contains the  mission planning guidelines: 

( 1 )  

( 2 )  

(3 )  One HGAM (June 30). 

(4 )  Thirty-picture budget. 

( 5 )  

One CC&S update (June 28) 

One zenith/nadir pa i r  (June 29 and 30). 

P lay  back 12 pictures  at 4 kbps to  obtain 
acceptable IRIS data.  

Data taking using Arc turus  ro l l  reference.  

Goldstone 64-m station available every  day 
except June 27 and July 1. 

( 6 )  

( 7 )  

f .  Week Five. The Phase  I11 Week Five 
miss ion  profile i s  shown in Fig. 8. The following 
list contains the miss ion  planning guidelines: 

( 1 )  

(2 )  

Two CC&S updates (July 5 and 9) .  

Three  data taking p a s s e s  (nadir  on July 6 
and zenith/nadir on July 9 and 10). 

(3 )  One HGAM (July 10). 

( 4 )  Thirtv-picture budget (DAS off). 
1 .  - 

Week Two. The Phase  I11 Week Two 
miss ion  profile i s  shown in Fig. 5. The following (5 )  P lay  back 12 pictures  a t  4 kbps t o  obtain 
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acceptable IRIS data. 

Data taking using Canopus ro l l  reference.  

July 5 las t  day to  sc rub  HGAM if  attitude 
control  gas  c r i t e r ion  violated. 

Goldstone 64-m station available except 
July 8. (4) Science turnoff during HGAMs to  avoid 

(1) GC&S updates (September 9 and 11 and 
September 14 and 15). 

( 2 )  Data takin on nadir/zenith (September 12) 
and nadirfzenith pair  (September 16).  

Two HGAMs (September 13  and 17).  (3) 

bat terv s h a r e .  
g .  Week Six. The Phase  111 Week Six mission 

planning guidelines provide for the spacecraf t  to be 
in  the ro l l  dr i f t  mode providing no science. 

(5) Vega acquired for  data  taking, unwind 
f rom second HGAM to  roll  dr i f t .  

h. Weeks Seven and Eight. The following list (6) Goldstone 64-m station available except 
contains the Phase I11 Weeks Seven and Eight 
mission planning guidelines: 

September 10. 

No science recording. 
(7)  P l ay  back five p i c tu re s  at 4 kbps for  IRIS 

data.  

Minimum attitude control gas  usage mode 1. Week Twenty. The following l i s t  contains 
( r o l l  drift) .  

Ranging and doppler emphasized. 

DSS 14 unavailable f r o m  July 22 through 30 
due to maintenance. ( 2 )  Limited tracking--DDS 14 committed to 

the Phase I11 Week Twenty mission planning 
guidelines: 

(1) No science recording.  

. .  
Pioneer  Project .  

R o l l  dr i f t  mode for  minimum gas usage,  
command daily.  

Week Nine, Option I. The Phase 111 Week 
Nine, Option I, mission profile is  shown in Fig.  9 .  
The following l i s t  contains the mission planning 
guidelines: 

( 3 )  

Two CC&S updates (August 2 and 4). 

Data taking on zenith/nadir pair  (August 3 
and 4 )  and nadir (August 6). 

One HGAM (August 7). 

Thir ty  -pictur e budget. 

Bat tery sha re  during HGAM. 

Play back 12 pictures  a t  4 kbps to obtain 
acceptable IRIS data. 

Canopus acquired for  data taking, rol l  
dr i f t  a f t e r  HGAM. 

Goldstone 64-m station available except 
August 5, 6, and 8. 

Weeks Ten through Eighteen. The follow- 
ing l i s t  contains the Phase  I11 Weeks Ten through 
Eighteen mission planning guidelines: 

(1) No science recording. 

(2) Celest ia l  mechanics prime--obtain a max- 
imum of doppler and ranging about the 
so l a r  conjunction (September 7) period. 

Record attitude control l imit  cycle data 
for  celest ia l  mechanics experiment. 

Minimum attitude control gas usage mode 
( ro l l  drift). 

(3 )  

(4) 

(4) CC&S update (October 23) for Week 
Twenty-one activity.  

m. Week Twenty-one. The P h a s e  I11 Week 
Twenty-one mis s ion  profile is  shown in F i g .  12. 
The following list contains the mission planning 
guidelines: 

(1) 

(2) 

CC&S updates (October 23 and 25). 

Science recording on nadir/zenith pa i r  
(October 26). 

(3) HGAM (October 27). 

(4) Science turnoff during HGAM to avoid 
bat tery s h a r e .  

Canopus reference for data,  unwind to  rol l  
dr i f t .  

( 5 )  

(6 )  DSS 1 4  coverage (October 25, 26 ,  27, and 
30). 

P l ay  back five pictures  at 4 kbps for IRIS 
data.  

(7)  

NOTE: There is  a significant probability that  
the spacecraf t  attitude control gas  
supply will be exhausted before o r  
during Week Twenty-one activit ies.  

n .  Week Twenty-Two. The Phase  I11 Week 
Twenty-Two mission profile is  shown in F ig .  13.  
The following l i s t  contains the mission planning 
guidelines: 

k. Week Nineteen. The Phase  I11 Week Nine- (1) CC&S updates (October 30 andNovember 1 ) .  
teen mission profile is shown in Figs. 10 and 11. 
The following l i s t  contains the mission planning 
guidelines : (November 2 ) .  

(2) Science recording on nadir/zenith pair  
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(3) 

(4) 

Some science RTS-2 during HGAM 
(November 3) .  

Science turnoff during HGAM playback to  
avoid battery sha re ,  science on during 

(5) Vega reference for  data 

(6)  DSS 14 coverage (November 1, 2 ,  3, and 5).  

HGAM RTS-2. 

6 

( 7 )  Play  back five p ic tures  at 4 kbps fo r  
IRIS data .  

NOTE: This  i s  a contingency plan. There  is a 
high probabili ty that the spacecraf t  
attitude control gas  supply will have 
been exhausted before o r  during Week 
Twenty-Two act ivi t ies .  
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Table 1. Extended mission objectives and respect ive experiments  

418 
424 

432 
43 8 

Objective 

74 588 5 14 17 13 
66 558 492 17 13 

53 522 469 24 6 
41 498 457 25 5 

Acquire  unique data 

446 
452 

46 0 
466 

474 
48 0 

48 8 
494 
502 
508 

Acquire long-time base  data 
(>90 days)  

21 474 453 25 5 
0 462 462 25 5 

0 44 1 44 1 26 4 
0 426 42 6 28 2 

0 405 405 29 1 
0 390 390 30 0 

0 375 375 29 3 
0 360 360 27 0 

0 348 348 26 0 
0 336 336 25 0 

Acquire  data supplemental  to 
90 -day observations 

Playback 

7 /21  I 1 7/24 

Playback 
day 

16 1 
164 

168 
171 

175 
178 

182 
185 

189 
192 

196 
199 
203 
2 06 

210 
213 

217 
220 

I Experiment  

Solar conjunction (S-band, CME) 

High latitude coverage (TV, IRIS, IRR, UVS) 

Meteorology (TV, IRIS, IRR, UVS) 

Celestial mechanics 

Repeated spot coverage of a r e a s  of i n t e r e s t  
(TV, IRIS, IRR, UVS) 

Monitor Viking landing s i tes  (TV, IRIS, IRR, 
UVS) 

Ea r th  occultation (S-band) 

Cooling data (IRR) 

I 

Table 2 .  Phase 111 TV picture  budget 

I I I I I 

Number of 
picture 

playbacks 

Number of 

306 I ::E I 23 I 0 
530 536 I : 1 300 22 0 

Total 

30 
30 

30 
30 

30 
30 

30 
30 

30 
30 

29 
27  

26 
2 5  

2 5  
24 

23 
2 2  

aAs a s sumed  in Fig. 2, IOM 291KTN-72-207. 

bAssumes maximum data re turn  required.  Any increase in picture playback a t  4 kbps reduces 
picture  re turn  a t  8 kbps by an  equal amount. 

'As f a r  as overa l l  allocations a r e  concerned, a t  least 5 pictures  a r e  played back a t  4 kbps 
every HGAM. 
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SCIENCE CC8S UPDATE 

TWO-WAY 
GOLDSTONE EARTH GOLDSTONE 

SET 

SCIENCE 
SEQUENCE I TH U/S UN 

2 

SCIENCE 

SEQUENCE DEVELOPMENT 

PRELIM SEQUENCE DESIGN 

TWO-WAY 
GOLDSTONE 

I WID W I. W I D 1  II 

EARTH 
OCCUL 

FINAL ORBIT DETERMINATION 

SEQ TWEAKS DUE TO OD 

GOLDSTONE 

I. II 

L. .I 

RISE MNVR UNWINDS SET 

TAPE PLAYBACK 
I Iffl I F RI/MON 
2 

Z/N DATA TAKING 

H G A h  

GOLDSTONE 
ONE WAY I 

DC-32 
MNV R 
ENABLE 

II .I 

I. 

Fig. 2. Phase I11 weekly cycle 

T W T F S S M T W T F S S M T W T  F Z Z M T W T F S S M  

GOLDSTONE AVAILABLE I I I I I 

I 
I 

RANGING %A VNA VI: II WA VmA v4 WA 

MSWG MEETING II 

Fig. 3 .  Extended miss ion  Phase  I11 post-Sun occultation planning cycle 
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11. TRACKING AND DATA SYSTEM PLAN AND CONFIGURATION 

The Tracking and Data System plan and configuration remained the same a s  that presented in 
Volume I1 of the Tracking and Data System Support for  the Mar iner  M a r s  1971 Mission. 

III. TRACKING AND DATA SYSTEM 

A .  General 

Tracking and Data System flight support for 
Mar iner  9 extended operations includes the period 
f rom the end of the p r i m a r y  miss ion  to the end 
of the extended operations.  In Section I, see Sub- 
section I for the Sun occultation period plan,  and 
Subsection J for the post-Sun occultation period 
plan. The Sun occultation period plan was placed 
into operation on April 2 ,  1972, and the post-Sun 
occultation period plan was placed into operation on 
June 4,  1972. 

Details of the TDS flight support were  obtained 
f r o m  monthly DSN Operations Reports for MM’71. 
The DSN Operations organization i s  described in  
Subsection B .  
chronology data for the DSN a r e  presented in Sub- 
section C. DSN Telemet ry ,  Tracking,  and 
Command Systems analysis and performance 
evaluations a r e  presented in  Subsections D, E ,  
and F. 

Functional flight support pas s  

All  t imes  and dates herein a r e  expressed  in 
Greenwich Mean Time (GMT o r  Z ) .  

B. Network Operations Control 

1 .  General .  The DSN Operations Control 
Team (OCT) controls and operates the DSN in r e a l  
t ime to  support Flight Project  Operations.  
Operations Control, a mission-independent organ- 
ization, i s  headed by the DSN Operations Chief, 
who is supported by the DSS Operations Controller,  
GCF Operations Controller,  Network Operations 
Analysis,  and Network Operations Support. The 
r ea l - t ime  operation is supported by two nonreal-  
t ime functions, with l iaison provided by: (1)  the 
DSN Operations Representative,  who r ep resen t s  
the DSN organization to  the DSN manager  and 
Flight P ro jec t  Chief of Mission Operations,  and 
(2)  the DSN Scheduling Representative,  who 
schedules DSN resources  for flight project .  On 
July 1 ,  1972, the DSN OCT was reorganized a s  
i l lustrated in  F ig .  14.  The DSN Operations organ- 
ization in su res  that standardized methods will be 
used for  support of each flight project ,  while at  the 
same t ime maintaining the capability for responding 
in rea l  t ime to  nonstandard anomalies and 
emergencies .  

DSN 

2. Responsibilities. DSN operational control 
i s  provided by the mission-independent DSN Opera-  
tions organization. Functional responsibil i t ies of 
the DSN OCT a r e  as  follows: 

(1) Operate the network t o  meet  the r equ i r e -  
ments  of several  flight projects  
simultaneously. 

FLIGHT SUPPORT 

Operate the DSN Monitor System. 

Operate the DSN in support of project s im-  
ulation act ivi t ies .  

Operate the DSN in support of compat- 
ibility tes t ing.  

Support maintenance of the operational 
network. 

Produce the Original Data Records (ODRs). 

P e r f o r m  real- t ime (through the 7-day 
schedule) allocation of r e sources  based on 
guidelines of the DSN Network Allocation 
Sys tem.  

Respond to the requi rements  of TDS/flight 
project interface documentation. 

P e r f o r m ,  in r e a l  t ime ,  analyses of telem- 
e t r y ,  tracking, and command operations to 
insure that the network has  me t  i t s  
commitment .  

DSN Operations Control T e a m  Organization. 
The operating positions and organizational r e  spon- 
sibil i t ies of the key members  of the OCT a r e  
descr ibed in the following subsections.  

a .  DSN Operations Chief. The DSN Operations 
Chief (OC) i s  responsible to  the DSN Operations 
Manager for the overal l  direction of DSN operations 
and i s  specifically responsible for proper  operation 
of the DSN resources  committed to the P r o j e c t .  
DSN OC di rec ts  and coordinates the activit ies of 
the DSS Operations Control ler ,  GCF Operations 
Control ler ,  Network Operations Analysis,  and 
Network Operations Support in the real- t ime opera- 
tion of committed r e sources .  The DSN OC i s  the 
controlling interface for  the DSN with the P ro jec t  
Chief of Mission Operations (CMO), and theMiss ion  
Control and Computing Center (MCCC) Operations 
Controller (OPSCON). 
the isolation of equipment o r  procedural  problems 
and any required correct ive o r  contingency actions.  
The DSN OC controls the real- t ime configuration 
of the DSN and resolves  any conflicts in  the use of 
DSN resources  that a r i s e  during per iods of opera- 
tional support .  
tion of end-to-end sys tems data flow. 
responsible for keeping the flight projects  advised 
of DSN status .  

The 

The DSN OC coordinates 

He i s  responsible for the coordina- 
He is  a lso 

b .  DSS Operations Control ler .  The DSS 
Operations Controller provides real- t ime direction 
and control of DSS operations.  He controls 
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committed DSS resources  and the real- t ime con- 
figuration of DSS equipment and procedures .  

c .  GCF Operations Control ler .  The GCF 
Operations Control ler  d i rec ts  and controls the 
operations of the G C F  in rea l  t ime.  He coordinates 
circuit  requirements  with the NASA Communica- 
tions Network (NASCOM) and controls the real-time 
configuration of the GCF.  

Network Operations Analysis. 

Tracking System Analyst. The rea l - t ime 
Tracking System Analyst determines the 
performance of the Tracking System and 
recommends correct ive action in case of 
failure o r  substandard per formance .  He 
i s  a l so  responsible for  the generation of 
t racking predictions and providing r ea l -  
t ime recommendations in support of space- 
c raf t  acquisitions and tracking. 
vides a rea l - t ime technical interface with 
the P ro jec t  navigation a r e a  and P ro jec t  
telecommunications analyst .  

Te lemet ry  System Analyst. The real- t ime 
Telemet ry  System Analyst determines the 
performance of the Telemet ry  System and 
recommends correct ive action in case of 
failure o r  substandard per formance .  He 
is a l so  responsible for the generation of 
DSN telecommunication predictions and 
provides  rea l - t ime recommendations to  
isolate the problem in the case of any non- 
s tandard acquisition. He provides a 
rea l - t ime technical interface with the 
P ro jec t  telecommunication analyst .  

He pro-  

Command System Analyst. The real- t ime 
Command System Analyst i s  responsible 
for  monitoring and analyzing the operation 
of the DSN Command System. 
responsible to the DSN Operations Chief 
for  defining, isolating, and recommending 
solutions to problems that occur  in the 
DSN Command System. In addition to this 
monitoring function, the Command System 
Analyst generates  and t r ansmi t s  the 
s tandards and l imi t s ,  configuration, and 
t e s t  commands utilized at  the Deep Space 
Stations.  The Command System Analyst 
de te rmines  the DSN data  record  outages 
and coordinates the required playback 
f r o m  the DSS digital ODR . 
rea l - t ime technical interface with the 
P ro jec t  Command Team.  

Monitor System Analyst. The Monitor 
System provides the capability for sensing 
cer ta in  charac te r i s t ics  of the var ious 
elements  of the network and for  processing 
and displaying these data fo r  use by the 
network operations personnel. Monitor 
data  a r e  used for  determining status and 
configurations, for guidance in directing 
network operations,  for furnishing a la rms  
of nonstandard conditions, and for analysis 
of quality and quantity of data  provided to 
the P ro jec t .  The rea l - t ime Monitor Sys-  
tem Analyst i s  responsible for the follow- 
ing tasks:  

He i s  

He provides a 

Maintain continuous operational control 
of the Monitor System. 

Monitor and analyze the performance 
of the Monitor System. 

Gather and validate s tandards and 
l imi t s  for a l l  network sys tems.  

Maintain continuous interface with the 
Operations Chief. 

P e r f o r m  computer I/O functions nec- 
e s s a r y  for the support of system 
operation. 

Participate in system t e s t s  and analyze 
r e  sults . 
Maintain system logs and r eco rds .  

Generate  pas s  folder and t ransfer  to  
ODC. 

Generate postpass  r epor t s .  

Maintain status display board.  

Monitor technical information serv ice .  

e .  Network Operations Support. Network 
Operations Support i s  responsible to the DSN Opera-  
tions Chief for real- t ime and near - rea l - t ime 
operational support functions that a r e  performed by 
elements  of the DSN Scheduling and Discrepancy 
Reporting Group and the DSN Operational Data 
Control Group. 
scheduling, sequence of events generation, data  
traceabili ty and reporting, and discrepancy 
reporting. 

These functions include rea l - t ime 

4. Nonreal-t ime operational ro les  

a .  DSN Operations Representat ive.  A DSN 
Operations Representative i s  appointed for each 
flight project  utilizing the DSN. His function i s  to 
represent  the mission-independent DSN operations 
organization to ( 1 )  the DSN Manager and h is  DSN 
Support Team,  and (2)  the Flight Pro jec t  Chief of 
Mission Operations and h is  mission operations t eam.  

Responsibilities a r e  defined for the per iods 
before and after formal  t ransfer  of operational 
responsibility f r o m  the DSN Manager to the DSN 
Operations Chief. 
occur approximately 6 months pr ior  to launch. 
Responsibilities before operational t ransfer  a r e  a s  

This  t ransfer  w i l l  nominally 

Provide liaison between the DSN Manager 
and the DSN OC. 

Act a s  operations advisor to the DSN 
Support Team.  

Flag conflicts between planned activit ies 
and DSN operational capabilities; a s s i s t  in  
resolving these conflicts. 

Review integration schedules prepared  by 
the support team; insure that all  milestones 
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a r e  in agreement with DSN operational 
implementation schedules.  

(5)  Interpret DSN operational philosophy, 
capabilities, and requirements  to  other 
DSN/TDS elements  and to  flight project 
mission operations t e a m s .  

Responsibilities af ter  operational t ransfer  a r e  
a s  follows: 

Act a s  DSN operations advisor to  the 
flight project  mission operations t eam.  

Participate in miss ion  operations planning 
meetings; flag conflicts between planned 
activities and DSN operational commit- 
ments ;  ass i s t  in  resolving these conflicts. 

Coordinate planned act ivi t ies  with the 
DSN operations organization; t ransmi t  
necessary instruction and information to 
the DSN OC. 

Act a s  operations advisor to the DSN 
Manager in planning and developing 
support for nonstandard operations.  

Provide sequence of events inputs, nec- 
e s s a r y  for  flight project  support ,  to  the 
DSN Scheduling Group. 

DSN Scheduling Representat ive.  Each 
major  project  that u ses  the DSN wi l l  be assigned a 
Scheduling Representative by the DSN Scheduling 
Office. 
Scheduling Representative a r e  as  follows: 

The duties and responsibilities of the 

Be responsible for  scheduling, within the 
framework of the DSN Network Allocation 
System, all P ro jec t  activities and Pro jec t -  
re la ted DSN activities f r o m  the establ ish-  
ment of DSN configuration control a t  
(nominally) launch minus 6 months until 
the end of the operational mission and for 
the duration of extended miss ion  opera-  
t ions,  i f  any. 

Following the establishment of DSN con- 
figuration control, in terface with the DSN 
Operations Representative for all special 
operational scheduling requirements  and 
for  Project-related DSN Operations 
Control Team scheduling requirements .  

Interface with the supervisor  of DSN 
scheduling for  overal l  and Pro jec t - re la ted  
ground ru les ,  p r ior i t ies  and constraints .  

C. Flight Support P a s s  Chronology 

1.  General .  Tracking and Data System flight 
support  included in this  volume for  Mariner  9 
spacecraf t  extended operations commenced with 
P a s s  308 at 16:44 on April  1, 1972 (Day 92), and 
continued through the end of the miss ion  (space-  
craf t  demise)  on October 27, 1972 (Day 301). F o r  
a more  complete description of the MM'71 Mission 
Plan ,  see  Project  Document PD 610-16, 
NP-7 1 -4-22A. 

2.  P a s s  chronology da ta .  A total  of 162 
passes  (207 total t racks)  were supported during 

the 6 months and 27 days of this  per iod,  during 
which 8573 commands were  t ransmit ted to the 
spacecraf t .  

General  performance of a l l  DSN sys tems 
supporting the MM'71 Mission was excellent. DSN 
pass  chronology activity i s  summarized inTable  3 .  
Details of the pas s  chronology a r e  presented in the 
appendix. Only anomalies affecting the pr ime data  
source (the station whose te lemetry HSD were  
being processed  by the Central  Process ing  System 
(CPS) o r ,  if  the CPS was not supporting, the station 
that was two-way during t r ack  overlaps)  a r e  given 
in the pas s  chronology on a pass-by-pass o r  
t rack-by-track bas i s .  
by a facility o r  system identifier, such a s  DSS, 
GCF,  o r  CPS. Anomalies a r e  l is ted by i tem 
number and t ime of fa i lure  and a r e  l imited to  i tems  
that significantly affected mission operations 
during scheduled DSN flight support ( interrupt ions 
of rea l - t ime data  flow o r  actual data loss to  the 
P ro jec t  for 5 minutes o r  longer) .  

Each anomaly is prefaced 

Configuration deviations that r e s t r i c t ed  the 
P ro jec t  f rom conducting normal  o r  planned opera-  
t ions commensurate  with scheduled DSN support  
w e r e  considered significant and wi l l  be found in 
the pass  chronology. 
deviations o r  anomalies in the pass  chronology 
w e r e  based on rea l - t ime observations and indica- 
tions and did not necessar i ly  ref lect  nonreal-t ime 
followup on i tems  requiring fur ther  investigation. 

Comments l is ted under 

All  data  outages were  considered a s  r e a l  t ime 
and recoverable ,  and data outage t imes  were  con- 
s idered the same a s  system o r  equipment down 
t imes ,  unless  otherwise indicated. 

D. DSN Telemet ry  System Analysis and 
Per formance  

Residual data  plots for  March 1972, shown in  
Volume III of the TDS Support for the MM'71, 
include end of p r i m a r y  mission for  all stations. 
Residual data  plots of SNR levels ,  uplink ( U L )  
signal leve ls ,  and downlink (DL) signal levels  
during th i s  report ing per iod a r e  shown in  F igs .  15 
through 21. 
crossing for each p a s s .  A Statistical analysis  on 
absolute data  values yielded resu l t s  detailed in 
Table 4.  

Values plotted were  taken at meridian 

E. DSN Tracking System Analysis and 
Per formance  

1. Interface with experimenters  

a .  Super Mu Ranging System. A Super Mu 
Ranging S y s t e m  was placed in  operation by the 
Mariner  P ro jec t  during August, which increased  
ranging acquisit ions to approximately 25 per  pass  
Real- t ime support  was provided by the Tracking 
System Analysis Group during this high activity 
period without incident. 

b. Very long baseline interferometry.  During 
this period, severa l  very  long baseline in te r fe rom-  
e t ry  (VLBI) experiments  were conducted which 
required severa l  tuning periods during a single 
pas s ,  resulting in  a la rge  percentage of bad data 
being recorded.  
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2. TDH data received and processed 

a .  TDH system. The tracking sys t em gath- 
e r e d  and recorded tracking data and transmitted 
i t  to the Mission Control and Computing Center 
(MCCC) for u s e  i n  support  of the spacecraf t  nav- 
igation function. A s  these data were  received i n  
the MCCC, i t  was the responsibil i ty of the Track -  
ing System Analysis Group to validate, edit, s to re ,  
and p rocess  these tracking data so that they may 
be passed on to the Navigation Group and other 
u s e r s  of the DSN. 

b. Prime DSS coverage. DSSs 14 and 62 
were  the p r i m e  DSN stations for  the Mariner  
mission during the months of Apri l  and May; 
DSS 14 was p r i m e  and DSS 62 was backup during 
June; and DSS 14 was p r ime  for the remainder  of 
the mission. Due to 360175 computer software 
problems,  the radio me t r i c  data accountability 
was not 100% rel iable  for this reporting period. 

c .  Summary.  Radio m e t r i c  data received 
and processed during this period were  generally 
of good quality with ve ry  few outages. All com- 
mitted data requirements  were  m e t  without 
incident. 

3.  P red ic t s  

a. Orbital  predicts .  Orbital  predicts sets ,  
each covering four days,  were  generated and t r ans -  
mitted to each DSS. 
made as needed and displayed on the closed-circuit  
television (CCTV). 

Updates and changes were  

b. Special predicts .  Each s e t  of orbital  p r e -  
dicts  included a center -of -Earth predicts  to enable 
the Command System to obtain round-trip light 
t ime (RTLT) data.  

c. Summary.  P red ic t s  for  extended opera-  
All adjust-  tions were  both t imely and accurate .  

ments and biases  were made i n  real t ime to 
account for spacecraf t  events having effect on 
DSN frequencies .  

4. Occultations. Special  support  was p ro -  
vided Mariner  9 for the second occultation phase 
which began i n  May and was completed i n  June. 

The experiment  observed the effects of 
refract ion on the S-band signal while the space- 
c ra f t  radio beam was traveling through the 
atmosphere of Mars  before and after each occulta- 
tion. 
of acquiring, processing,  and delivering radio 
m e t r i c  data to the occultation experimenters .  

The Tracking System was assigned the task 

The TDH Subsystem was p r ime  and the radio 

The data were  placed on the r e a l -  
me t r i c  data w e r e  taken a t  10- and 1-second 
sample r a t e s .  
t ime Master  F i l e  P r o g r a m  (MFP) ,  processed,  
and a project  tracking tape ( P T T )  was writ ten 
covering the occultation data requirements .  
P T T  was then passed to the occultation experi-  
menters .  A total  of 51 TDH occultation P T T s  
were del ivered to the occultation experimenters  
during this second occultation phase of the 
mission. 

The 

The DTS was used as a supplementary system. 
Radio me t r i c  data were  gathered a t  DSS 14 on the 
DTS computer.  
sent  probes to DSS 14 (a request  made f r o m  the 
360175 computer i n  the MCCC to the DTS computer 
a t  DSS 14 for a specific amount of data) to send 
data to the MCCC fo r  processing. The sample 
r a t e  of the DTS data was 10 samples  per  second, 
thus providing the occultation experimenters  a 
mass ive  amount of data. 

The  Tracking System Analyst 

P red ic t s  for the second occultation phase of 
the mission consisted of synlo predicts ,  planetary 
predicts ,  plus doppler and angle predicts .  A ha rd  
copy of these predicts  was provided to the occulta- 
tion experimenters  for  each Goldstone occultation 
event. 

Both analog and digitized open-loop data were  
recorded beginning 9 minutes pr ior  to occultation 
en t ry  until after actual observed entry,  and f r o m  
2 minutes pr ior  to occultation exit until 8 minutes 
af ter  exit .  

5. Tracking s y s t e m  data analysis.  The 
Tracking System Analysis Group operated a r ea l -  
t ime DSN 360/75 pseudoresidual p rogram that 
monitored tracking prediction quality as well a s  
tracking data quality. 
events,  hand plots were prepared and displayed 
on the predict  s ta tus  CCTV. 

T o  monitor significant 

Pseudoresiduals  were  computed for  each 
station p a s s  and displayed on CCTV and on te le-  
type a t  the end of each pass .  The average value 
of the residuals  for each pass  was computed and 
plotted. F igu re  22 i l lustrates  the average two-way 
doppler res idual  and doppler noise per  pas s  a t  the 
beginning of extended operations. During the la ter  
phases of the mission,  however,  uncertainty in  the 
predicts developed as the spacecraf t  neared 
per iapsis  and the doppler res iduals  began showing 
rather  high values. 
res idual  values,  the average doppler res iduals  
and doppler noise plots for the la ter  phases  of the 
mission a r e  not included. 

As a r e su l t  of these high 

F. DSN Command System Analysis and 
Performance 

1. Command activity. Except for  the months 
of June and October,  command activity in  support  
of the orbi t  of Mariner  9 was significantly 
decreased during this r epor t  period. 

Since the beginning of the Mariner M a r s  1971 
Project ,  a cumulative total  of 45, 805 commands 
has been t ransmit ted to the spacecraft .  Table 5 
shows the total number of commands t ransmit ted 
by each DSS as of October 27, 1972. A summary  
of command activity during the extended operations 
phase is presented i n  Table 6 .  

2. System performance.  The DSN Command 
System performed well with no aborts  during 
April  and May, t h ree  each i n  June and July, one 
in August, two i n  September ,  and eight i n  October 
when 2241 commands were transmitted.  
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Table 3. DSN flight support/extended operations:  Mariner  9 pass  chronology f rom end 
of pr imary  mission to end of extended operations 

donth 
1972) 

Period 

Days - Passes  

l p r  1 to May 1 
Days 092- 122) 

='ass 308 to 337 
30 passes)  

day  1 to Jun 1 
Days 122-153) 

='ass 338 to 368 
31 passes)  

run 1 to Jul 1 
Days 153-183) 

? a s s  369 to 398 
30 passes)  

Ju l  1 to Aug 1 
(Days 183-214) 

Pass 399 to 429 
(31 passes)  

Aug 1 to Sep 1 
(Days 214-245) 

Pass 430 to 460 
(31 passes) 

Sep 1 to Oct 1 
(Days 245-275) 

Pass 461 to 4 9 0  
(30 passes)  

DSS 

14 
62 

APr 
:otal 

14 
6 2  

May 
:otal 

11 
12 
14 
62  

Jun 
total 

12 
14 

Jul  
total 

14 

Aug 
total 

12 
14 

SeP 
total 

- 

io ve rag e 
: t racks)  

19 
1 
- 

20 

27 
14 - 
41 

1 
4 

26 
7 

38 
- 

1 
17 
- 

18 

21 

- 
21 

1 
26 
- 

27 

Rar 

P 

- 

11 

- 
11 

15 

- 
15 

6 

- 
6 

12 

- 
12 

16 

- 

16 

24 

- 

24 

~ 

T 

- 

jpacec raft  
:ommands 
r ans mitted 

128 
1 
- 

129 

79 
42 
- 

121 

0 
0 

4192 
73 

426 5 
- 

3 
782 - 
785 

78 1 

- 
78 1 

0 
229 

229 

Remarks 

'redicts were  both t imely and 
iccurate.  All adjustments 
tnd biases  were  made in rea l  
ime to account for spacecraf t  
:vents having effect on DSN 
requencies.  Radio met r ic  
iata received and processed 
luring this period were  gener-  
illy of good quality with very 
'ew outages . 
iadio met r ic  data received and 
)recessed during this period 
vere  generally of good quality 
with very few outages. All 
:ommitted data  requirements  
were met without incident. 
rhe Tracking, Telemetry,  and 
Zommand Systems performed 
iominally during this period. 

Special support  was provided to 
bfariner 9 for  the second occul- 
:ation phase which began in May 
md was completed in June. The 
rracking Data Handling Subsys- 
:em (TDH) and the Digital 
r racking Subsystem (DTS) were  
30th used to process  the data 
;athered during the Goldstone 
3ccultation events. 

The Tracking, Telemetry,  and 
Command Systems performed 
nominally during this period, 
and all committed data require-  
ments  were  met. 

A Super Mu Ranging System 
was placed in operation by the 
Mariner  Pro jec t  during August, 
which increased  ranging acqui- 
si t ions to approximately 25 pe r  
pass .  Real-t ime support  was 
provided by the Tracking Anal- 
ys i s  Group without incident. 
Te lemet ry  data not available 
during majori ty  of this period, 
due to effects of super ior  con- 
junction. 

The network sys tems per -  
formed nominally during this 
period, and all committed 
data  requirements  were  met  
without incident. Te lemet ry  
data not available during 
majori ty  of this period, due to 
effects  of super ior  conjunction. 
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Table 3 (contd) 

Month 
( 1 9 7 2 )  

Oct 

Per iod  

Days - P a s s e s  

Oct 1 to 2 7  
(Days 2 7 5 - 3 0 1 )  

P a s s  4 9 1  to 5 1 7  
( 2 7  passes )  

Overal l  total 
Apr 1 to Oct 27 ,  
1 9 7 2  

DSS 

- 

11 
1 2  
14 
4 1  
5 1  

Oct 
total 

- 

Cover age 
( t racks)  

2 
5 

2 7  
3 
5 - 

42  

2 0 7  
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Ranging 7 Spacecraft  
commands 
t ransmit ted 

0 
9 

2 1 7 0  
26  
45  

2 2 5 0  

8 5 6 0  

Remarks  

Even though the occultation 
events and the very  long base-  
l ine in te r fe rometry  experiment 
taxed the Tracking System 
heavily, the sys tem performed 
nominally and all committed 
data requirements  were  met  
without incident. 

2 5  
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Activity 

Commands 

Percent  downa 

Table 6. Summary of command activity during extended operations 

DSS 

12 14 41 42 51 62 

3315 9192 3385 65 154 29694 

3.93 3. 78 3.2 2. 36 3.60 3.97 

Activity 

Apri l  

Commands 
Aborts 
Percent  downa 

May 
Commands 
Aborts 
Percent  down a 

June 

Commands 
Aborts 
Percent  down a 

July 

Commands 
Aborts 
Percent  down a 

August 

Commands 
Aborts 
Percent  down a 

September 

Commands 
Aborts 
Pe rcen t  down a 

October 

Commands 
Aborts 
Pe rcen t  downa 

12 

3 
0 
N i l  

9 
0 
N i l  

14 

144 
0 
1.1 

79 
0 
2.73 

4192 
3 
3. 15 

782 
3 
2.6 

778 
1 
4.35 

229 
2 
4.35 

2170 
1 
3. 72 

41 

26 
1:  
N i l  

DSS 

42 

a Includes 360175 and high-speed data l ine outages. 

51 

45 
6 
Nil  

62 

1 
0 
4 

42 
0 
N i l  

73 
0 
3.37 

Total 

145 
0 
- 

121 
0 
- 

426 5 
3 

785 
3 
- 

778 
1 
- 

229 
2 - 

2250 
8 
- 
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Fig.  15.  Residual data plot for DSS 14, April  1972 
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Fig. 16. Residual data plot for DSS 14, May 1972 
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Fig. 17. Residual data plot for DSS 14, June 1972 

JPL Technical Memorandum 33-523,  Vol. IV 29 



4 

3 

2 

1 

DB 0 

- 1  

-2  

-2 

rn 

A " 

A i  
0 A A *  

SNR A 

* *  

0 

rn UL 0 SCI 

A 
A 

* *  
A 

I I 
A 
A 

181 185 189 193 197 20 1 205 209 213 

DAY OF YEAR 1972 

Fig. 18. Residual data plot for DSS 14, July 1972 
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APPENDIX 

DETAILS OF PASS CHRONOLOGY" 

1 6 5 0 1 - l h 5 5 Z  360 /75  n C k N  T G  L O R R E C T  L I K E  P k i h T E R  PRUBLFM. REF CR 
3 3 s 5  
7 L P L  T H P C K  1 7 2 1 2 - 0 5 4 0 7  
C C C . 5  X C T C  17152-UC482 

C E V I A T I C R C  Cb b h C C P L I E S  

2 h P L  7 R P C K  1 7 1 6 2 - 0 5 0 5 2  
C C C . 5  XCTC 17G5L-0430Z 

31CC t-LRG-LP LYS6Z-lS5bZ: 215OL-2152L A k C  2140L-2142L C R  34C1  
J S l i Z - 1 9 2 C Z  L O S T  T T Y  P N C  V O I C E - C I T C H  DIGGER C U T  Cb8LE.S & E  
r F  5237 

I2i.F TC Tt-F C A N Y  C I F F E R E h T  EFCCE CHANGES hO TLM A V E N  
214U2-21452 360 " A "  D C k h .  2 2 6 0  LUCK C L T ,  C A N C E L  G T  J C @  S T E P  
h/CLCF CF 3 4 0 6  

C E V I A T I C R S  CF P h C C P L l E S  

l d l l L - l 8 1 ? Z  L U S T  hSD CK C-5245 
0519L-C53CZ 3 b O / 7 S A  C C k h ,  LOCKEC OUT.  WARM I P L / R E S T A R T  C R  3 1 4 8  
2 h b L  T K P C K  104OL-05SCL 

*Extracted f r o m  monthly DSN Operations Reports for  Mariner  Mars  1971 Project .  Fo r  m o r e  detailed 
information, refer to the pas s  summar ie s  i n  the individual monthly DSN Operations Reports for  th i s  
per iod.  
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C E V I A T I O h S  C P  A h C C A L I F S  

C C ? Z Z - C C 4 1 2  3 6 0 / 7 5 B  CChhr  T L C  P R C C e S S C R S  L C C K k C  G U T ,  k P H M  I P L /  
R F C I C R T  CF 3 4 7 0  
4CG Kh T H P h S C I T T F h  T R l P V € C  CiFF AT 3 4 5 3 2  DK T 1 9 7 7  
2 n A L  T R P C K  1 6 5 6 L - 0 4 5 E L  

C F V I A T I C h I  LR P h C P A L I F S  

2 C A L  ThPLK l k 3 C i ' - 1 8 1 2 L  A h C  2 0 4 4 2 - 0 5 3 5 2  

2 1 3 0 2 - 2 1 4 6 2  3 h 0 / 7 5 A  CClvN. 1 0 5 2  LUCKEO ObT,  k A R M  I F L / R E S T A h l  
C F  33cs 
C C 3 C I  > C T H  T R I P P t C  OFF.  ItF FLCW PROB, DH T - 1 9 7 7  
7 k b k  T R A C K  1 6 U 3 L - l E O @ Z  
2 k b L  T R A C K  7 0 4 0 Z - U 5 3 C L  

C E V I A T I C h S  C P  A h C C b L I E S  

1 @ ? 7 2 - 1 8 5 2 1  CCC-3100 CCkh R E F  DR 3 4 0 1  
2 k P L  I R b C K  1 7 0 5 L - 2 2 O C Z  
C C C C  X P T C  1 7 0 8 2 - 2 1 5 0 2  

P A S S  C 3 1 9  P F R  1 2 , 1 5 7 2  APR 13.1972 C A Y  1 0 3  L O 4  

DSS 1 4  A . Q . 5 .  1C3/1C2C L.C.S.  1 0 4 / 0 5 3 8  C O C M P l v C S  5 H A N G I N G  IVL 
----------------------------------------------------------------------- 

C E V I A T I C L S  C F  P h C C b L I f S  

i C 3 ? 2 - 2 0 ' i L  3 6 0 / 7 5 A  CChh REFEKENCE DR 3 4 3 9  UP C h  3 6 0 / 7 5 8  
C R  hC15.E k I C b  DClPPLFR N L I S E  

C 0 1 5 7 - 0 0 2 f Z  3 6 0 / 7 5 8  CCkh E l i 3 4 4 8  REFERS.  
( ; E 2 7 1  T X K  F A I L E O .  H F  LULjC k A T E R  FLlIh 
I h l E H L C C K  FFCBLEM.  C R T - 1 9 0 9  REFERS.  
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T E V I A I I C h S  C l i  b h C k b L I E S  

2 k P Y  TRPCK 1 7 3 O i - 2 1 3 3 2  
C C C S  XCTC 1 7 3 4 2 - 1 8 0 0 2  AhC 2 0 4 8 2 - 2 1 2 5 2  

1 7 3 5 1 - 1 7 4 5 2  T R A N S C I T T E R  K I C K E D  OFF* R F  FLOh P R O U L E M I  CR 11553 
l S 3 C Z - I S ? c Z  C I G I T A L  TL  SLB S Y S T E Y  O C h h  hO O R  
2 0 1 3 2 - 2 0 1 5 2  CDC 3100 H F S T A R T  K E C U I R E D  OW 3459 

C E V I P T I C h C  C F  b h L C P L I € S  

1 6 4 8 Z - 1 6 5 ? 2  XMTti VICKED CFFt DLE T O  t<F  LCk I-LCH. R E F  CR 1495 
X C l A  K I C K E C  G f F .  Ck LCk FLGM FL063. R E F  Ck 1945 1 7 7 2 2  

S T P T I C h  R t L F A S E U  EAI(LY IC R E C O h F l G U R E  F C K  b P G L L C  S U P P C R T .  

L F L I h K  T E S T  H E l h G  CChClJCTEO h I T h  GSS 6 2  t DSS 14. 
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3 6  

P A S ?  0315 P F P  2 e . 1 5 7 7  A P H  2S.1912 D A Y  1 1 4  120 ----__--____---___--______-____--_------____-____------------------ 
DSS 14 A.G.C. 1 1 9 / 1 c 1 1  1.L.S. 1 ? 0 / 0 4 4 8  CUMMANCS 4 R A h G I h C  C L  

C E V I A T I C h C  CH P h C P A L l t S  

hC C I S / T C F  I K T F R F P C E  A T  ACSI E S T A B L I S k E D  A T  1 6 2 1 2  
l e t 5 2  R C b ' S  1 ANI) 2 SPE SHOkS C O N T I N U C U S  R E A D I N G  C f - . 0 3 1  I 

L C  C C h l T C F  CR ALARM C P P d  CP N - 0 1 7 7  
i l i 4 2 - 2 1 3 E Z  3 6 0 1 7 5 8  D C h h r  2260 ' s  L O C K F D  CUT. S k P P P E C  T O  " P "  SYSI 
LR ? 4 S C  
1 7 2 2 2 - 1 7 2 5 2  R L E u  2 - d A Y  ACQ., DC-32  CMC HEQ- H E - T H A N S C I S S I C h  
REF: EP T - i C 1 5  
2 2 2 6 2 - 2 2 3 4 2  3100 DUriNr hUhG UP, SWAPPtC! SYSI K E F :  DR 345s 

STP 14 WEhT H A h U A L  T C  X M I T  D C - 3 2  CONMPluC CIUE T C  MARCHIEFS rcPEC" 
2 2 t O  l / C  C F L I C E  CAUSEC h Y  360 /75B1  O R  O h  3 6 0 / 7 5 B - C R  3495 
P C . C - I 7 C 7 2  CIS CCC T A P E  h C T  F h A 6 l E O  
1 7 5 0 2 - 1 7 5 3 7  L C S T  MCN ITCR CATA 
I C L E L - 2 C S ' L  360 ' B '  DChh FCR S C H E C U L E D  STRING S k P P  U P  GN * A a  
S I P  I h C  

C F V I A T I L A S  CR P A C k P C I F S  

1 6 2 S 2 - l h f i Z  360 I IA l r  C C * h  RE: OR 3 4 9 4  
l E 4 t 2 - 1 E 5 f 2  360 "A"  C C h h  hC DR 
2Ci32-20312 360 " A "  C C k h  HE: DR 3SOO 
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P C C  1 1 5 5 C 1  TO 1 6 O l Z -  h( PCluITClR DATA- A L S - 1 6 0 5 2  hC T C P / C I S  
I h l E E F P C E .  
1 6 1 3 1 - 1 6 7 5 1  M I C R i l h A V E  CCkhr S W I T C h E C  r0  L A N D  L I h E  REF O R  C - 5 4 2 2  
lS272-CIS:EC 2~ C Y C L E  E L E h T  KEF, CR T - 2 0 2 4  
7 C 3 8 2 - 4 O C  K k  T X  K I C K F C  CFF: F A S T  B O C Y  CLRR€I\;T ALbRM. R E I - .  
C R  1-2c25  
C 1 ? S l - C 1 4 i Z  3 6 0 / 7 5 A  D C h h  ‘w /KESTART REF. CK 3 5 1 0  

C T S  C A l A  SEhT W H I L F  TCH C h  L I h E  F C R  1-SEC E X I T  C C C U L T A T I C h  L A T A  
C P 1 A  C h F  hR@TE 1-SEC TCA OATA C N  DISK.  R E C A L L E D  TOH C A l A  P F T E R  
P b S S  Lcs :  CR-h-Ol ’ jO 
CTC C 4 T b  C h L S A 8 L E  OR h - C l 9 1  
C R  h - C l 9 2 .  COkhLIhK -1.8 CM 8kLClJ PRkOiX O U T  UF TOLEHPFiCF C F  
-1.5 c e  
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t E V I A T I C h S  CW P h C C b L I E S  

1 e30Z-TGb CSS-14 STOPPCC 5-SEC BEFORE F h T E R  G L C U L T A T  1 0 N  
C P  L - G I S ? .  
23372 4 0 0 k k  I-V S P L Y  F P I L .  CR T - 2 0 3 6  
TkC h P Y  ltSlZ-050CZ CCCCAhDS A T  1617L-Z212Z 

C E V I A T l O h S  C R  P h C C b l I E S  

P A S S  0348 C P V  11.1577 MAY 1 2 . 1 9 7 2  CAY 132 133 

DSS 14 A.C.C. 132/1543 L.L.S.  1?3/0300 COMHANCS 3 KAht i lhG PU 

C F V I A T I @ h S  CR P h C C b L I E S  

Z Z i b l - 2 2 3 C Z  C S S  14's CPFi(AT(1R I N A C V E H T A h T L Y  S H U T  THE BEAM C F F  
C h  T F A h S M I T T E R  [ N S T E A C  C F  L C W E R I N G  I T .  CR 1 -2040 REFERS 

2 1 C 4 2 - 2 1 i C Z  3 6 0 / 7 5 t 3  L C k h .  ZOHE F R P G C t h T b T I C h  DH 3533 
7 E 1 5 i - 2 2 2 f 7  3 6 0 / 7 5 B  CUhN. 9K 3547 K E F E K S  
0 1 5 $ 2 - G ? 4 7 Z  3100 COkh F C R  hORK. CR 3539 R E F E R S  
0 2 5 2 2 - C 3 C i Z  31OC C O h K .  C K  3539 REFERS. 

C E V I b T l C h S  Cl? P h C C b L I E S  

2 3 2 5 2 - 2 3 4 ? 2  3 6 0 / 7 5 A  C C h h  7 2 6 0 ' 5  LOCUEC CUT. DK 3553 

C E V I P T I L h S  C H  P h C C C L I E S  
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C E V l A T I C h S  C F  b F L C P L I E S  

L P L I F K  A h C  C O W M A R C  S Y S T E M  ONLY - @ E L G n  C G W N L I N K  I h R E S H C L C .  

1 5 0 4 2 - 1 5 2 4 2  360 Li O C h h  k E S T A R T  GR 3 5 6 7  
2 1 1 7 2 - 2 1 2 i Z  3 6 0  B EChh k A R C  I P L  O R  3 5 7 1  
iIlLZ-22C!Z 3 6 0  H DOhh hARM I P L  OR 3 5 7 2  

P A S S  0 3 5 5  C P b  1 5 . 1 5 7 2  MPY 20 .1972  U A Y  1 4 0  1 4 1  

oss 14 a.c.c. I ~ o / ~ c - ~ E  L.C.S. I ~ I / Q ~ O O  COMYANCS 3 R A h G l h G  CU 

C E V I A T I O h C  C R  b h C l b L I t S  

16CCZ-161E2 360 C C W h  CR 3 5 7 7  
2 3 1 ? 1 - 2 3 2 C Z  3 6 0  U C k h  CR 3580 
0 2 3 0 2 - 0 2 4 3 1  360 LCriN C R  3581  
C F L b b  I h  CCCPAND T R A h S C I S S I O N  L;F P S G  111-1 DC-32 UUE T C  kRChG 
S T C  6NC C I C I T S  T A B L E  C O N F I G U R A T I O h  SEhT TO OSS-14 T C P  OH h-0208 

C E V I A T I O h S  C R  b h C F b L l E S  

2 C 3 5 2 - 2 6 4 4 2  3 6 0  OChN k A R C  IPL A N D  R E S T A F T  CR 3 9 7 9 .  

C E V I A T I C h S  CR A h C C b L I E S  
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C F V l  A T  I C h S  CI; b h C C P L  IFS 
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C E V  I A T  IC h S C A AhCC P I .  I E S  

C F V l A T I f l h S  C R  A h C F P L l E S  
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4 2  

C E V I A T I C F S  CF C h C C P L I E S  

* R E C E I V E R  LLT  OF L C C K  PhC H E C F I V E R  I N  L C C K  
2 0 4 1 2 - 2 0 5 5 2  360/7513 C C w h .  2 2 6 0 ' s  LOCKED GUT. W A 8 M  I P L / k E S l A P T q  
t R  3 5 5 5  

C E V I A T l O h C  C R  P h C F P L I E S  

Z I C C  C E C L P R E C  K E D  A T  1 5 4 7 L .  3100 UP 41 1 7 0 4 2  DK 3 6 0 1  R E F E R S .  
T H P C K  T E R P I N A T E D  E A R L Y  P F R  P R O J E C T .  
C l C C Z  T R P F S P I T T E R  K I C K k C  CFF R E F  CR T - 2 0 7 6  

C E V I A T I C h S  C F  b h C k P L 1 t S  

S T b T I C h  R F L E b S E O  F A l i L Y  CUE T O  400KW T R A h S M L T T E R  F A I C L R E  R F F F R  
C P  i C i 7  

L E V I A T I C L S  OR L h C P b L I E S  

C E V I A T I C h S  C P  P h C C b L I E S  
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C E V i A T I C h S  C P  E h C C A L l E S  

1 5 i i 2 - 1 5 3 E Z  J 6 0 / 7 5  DCLrtu. D U t  TO E O U I P C k h T  L O C K C ~ T  REC. k / h  
R F F  C R  3 t C S  
16l?a?-IClFZ M I C K l l b A V E  C C h h / F A I L b R E  AT  D S S l O  DR C-5575. 
I t  l E 2 - 1 6 i i Z  3100  CCWh 
lF372-1C777 TCP-A U S E E  F C K  t I G H  R A T E  CHfzCK OUT L L h R / L G E R  hOT 
L C b E L E .  
1 9 3 4 7  C t h .  CVtH-C lJRRENT ALARMS ON 40GKW T R A K S M I T T E R  I>K 1 - i C f O  
15512  L C S T  4CC C Y C L E  G f h .  Ch 20KW DR T - 2 C 8 1  
21'52 20Kh T R A N S M I T T E R  T H I P P E L ;  GFF OR T - 2 0 6 2  

C E L I A T L C h S  Ch P h C F P L I E S  

1 5 3 1 2  RCV 1 ANU 2 t i L I T C h t I d .  R U B I D I U M  FRtOUEFvGY S T A h D A R U  PFCELEM 
i c i c z - 1 ~ 3 3 ~  BROKE TRACK F C R  REALIGN- CR ~ - 2 ~ 7 .  

l f E 2 2 .  A k P I T I N b  1 SEC T C t  P L A Y  I N ,  CK 3 6 2 1  

C42Oi-04322 360/75A DCbvh. DR 3621  

lSCEL-19IiZ 360/75A DChh. I P L - R E S T A K T .  LCCKCUT P R C B L k M  F P C C  

2UlZ2-2GlhZ CDC 3100 OChN- S k A P P E O  I30 C I C  SUSPECTEC. 11H 3 6 1 6 -  

P A S S  037C J L h  G2.1572 JUh 0391F72 C A Y  1 5 4  1 5 5  

DSS 14 A.OISo 1 5 4 / 1 5 2 1  L.C.S. 1 5 5 / 0 4 4 2  COMHPNCS 3 9 4  R A h G I h G  A I L  

---_________________----------------------------------------------------- 

C E V I A T 1 C A S  CC. P h C F P L I E S  

i u f ~ z  TIME REF i n  360175 L U S T  O L E  TC JUPPER C A B L E  B E I N G  
I h S T t L L t t  IN 2 7 8 0  TC I N U E S T I G A T E  T i H I h G  PROBLEM. 
14232-19342 360/75  DCWh T C  C L E A R  D T V  PRLBLEIV. I P L  RESTART,  
h C  CF.  
214el-215tZ 3 6 0 1 7 5  OChN. IPL R E S T A R T -  DH 3626. 

C E V I A l I C h S  OF b h C F P L I E S  
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C E V I A T I C A S  CP P h C C b L l F S  

1 7 1 5 5 2 Z - T P b K S M I T T E R  TPI .PPFD O F F  ( A R C  C E T E C T C H )  PEF:  CK T-20SZ.o 
0 0 C S C 3 1 - 7 P b h S M I T T E R  T R I  P P L C  OFF [ C O M M E R C I A L  POWER GL I T C h )  
R E F :  CR 1 - 2 L 9 3 .  
2 0 0 3 7 - 2 0 3 2 2 *  3 6 0 / 7 5 A  CCkNt L C C K E D  OUT OF S Y S T t M .  R E O -  IFL. 
CP 3 t 1 3 .  
2 3 3 8 2 - 2 3 4 E 2 .  360/75A OOhh. T L M  P R G C t S S  PROI3LEMS* hAHC I P L /  
F F S l b P l .  T F  3 6 3 4 .  
h P T  1 R K  L b A B L E  TO P R C B E  CTSI R E F :  OR h-0230. 

b C T b F L  E.5 ACTUAL 19.0 
PRIC ICTEC 8.0 P R E C I C T E C  15.6 
C I F F F F  +0.5 D I F F t k  -0. 6 

O J 3 1 - 2 C 2 7 2  3 6 0 / 7 5 A  OCkh L L C K t O  CUT Ck S Y S  I P L  K t C  CK 3 b ? t  
2 1 1 1 - 2 2 3 8 Z  3 6 0 / 7 5 A  OChN SkED F O R  PSt PACK S h I T C h  

T P P  A R I l  R A T E  b: 1/11 TCP A B I T  H A T €  8.1K 
b C T L 4 L  8 . 5  ACTUAL 1s.o 
P P F C I C l E C  8.0 P K E C l C T E D  1S.t 
C l F F E R  +0-3 C l F F E R  -0.6 

1 0 1 3 7 - 2 C i 7 2  360/75A LChh LCCKEO OLT UF S Y S  LPL PEG UR 3636 
iil?L-223CL 3 6 C / 7 5 A  GChh S K t D  FOR PS€ PACK S k I T C H  

P A S S  0 3 7 5  JLh 07. 1572 JlJN 0 8 . 1 9 7 2  DAY 1 5 4  I60 

C E V I A T i O h S  Clc P h C P P L I F S  

CP 2t4t. 
C 1 0 5 2 - 0 1 1 4 2  3 6 0 / 7 5 A  D t h h r  T L M  PRGCESS L G C K E C  UUT.  Dk  3 6 4 E  

0 1 1 4 2  COMMAND EnSb C29-05 AeCRTEC CUE TO T R A h S M I T T t R  
TBIF-LfF. CW T - 2 0 9 5  R E F L - P S .  

* 1 5 1 6 2 - 1 5 2 5 2 .  O P E R A T L R  t l c h O R  1 N  C O H P U T A T I C h  CF D 1  VCLUE C E C P V E C  
SCEC. bLS CR T-2098. 
1 5 4 0 2 - 1 5 4 4 2 .  S T A T I O N  PUT C I S  D A T A  T O  L I h k  k I T H G U T  P R l O k  
A C I I F  i C A T  ICh- OR h - 0 2 4 3 .  
l E 5 E L - l Y C S Z .  3 6 C / 7 5 A  COhh. DK 3653 
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1 4 C 7 L - 1 4 2 3 2  3 6 0 / 7 5 A  O C k k .  S T R I N G  SWAP T G  8.  B L C h k  CKT. BKR. 
C R  ? t 5 E .  
1 7 4 5 2  T P A h S M I T T E R  DOkhr. 400 C Y C L E S  CCNVEKTEK F A I L U R E ,  l i R  7 - 2 1 0 0  

2 3 2 5 2 - 2 3 4 1 2  3 6 0 / 7 5 R  DGkNi 2 2 6 0 ' 5  LOCKED OUT. D R 3 6 5 8  
C C 1 5 1  - TCP R E L O A O .  

P A S S  0 3 7 8  JLh 1 1 . 1 5 7 2  JUh 1 2 1 1 9 7 2  CAY 1 6 3  164 -------------------------------_----------------------------_------ 
R A N L I N G  h I L  CfSS 14 A - C o S o  1 6 3 / 1 L 1 4  L 0 C . S .  1 6 4 / 0 4 3 2  COMMANUS 3 5 0  

C E V I A T I O h S  C P  P h C C A L I E S  

c c 3 5 1  THP~SCITTEP K I C K E C   ti^^. cbus t r  tjy COMMERCIAL PCWER. 
C U 1 8 L . E .  C R  T - 2 1 0 4 .  
0 2 3 9 2 - 0 2 4 7 2  3 6 0 / 7 5 t 3  CChN. n A k M  IPL/v.AKC KESTART.  OrC 3 6 6 6 .  
0 3 C 4 2 - C 3 1 E Z  3 6 0 1 7 5 8  DCkEu. S Y S T E M  LOCKED UP. I P L  RFCUIRFC. 
C P  3 C t l .  
1 3 C 5 2  - L C S T  2470 CKT. t!XK I h  ~ C O K N  T A R .  OR T - 2 1 0 3  R F F t R S .  
f R  C 1 4 C  n P C h G  XMTR TURK CN T IME.  

C E V I A T I C h S  C A  P h C C A L I E S  

E E V I A T I C h C  CP b h C C b L I F S  

2 C C 5 , ! - 2 S ? C I .  3 0 0 / 7 5 A  C C h t s  REF: CR 3 h t 7 .  
2 3 4 2 2 - 2 3 4 ? Z i  7 ~ 0 / 7 5 A  D O H I \  FOR SWAP OF M S O  P A C h r  P t F :  OR 3 t 6 7 ,  
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A C T E  - T C F - e  R E L O A D E C  C U R  INb O C C U L T A T  I U h .  

C E V I P T l U h ~  C P  P h C C P L I E S  

h C T E  - APPPRENT L A T E  P G S  IS I N  ACCCRCANCE W I T H  S C E C  C k A I U E E o  
IF122  - T X F  F A I L U R E  - 4 O C ) l - Z  C C N V E R T t R  P R C B l t r V I  (400Kn T X R )  
C R  T-2115. 
i S 1 1 L - i Z l i L  TAR F A I L L R E  - S h I T C H  - h A \ E  G U I O t  (400KhJ  
2 2 1 2 2  T X R  F P I L U R k  - h P V E  G U I D E  S W I T C h  F A I L U K F I  S k A P  TO 2 C K k  
T X R  - CK 1-2116.  
l P C 3 2 - I C l S Z  3 6 0  A DChh.  R t  DR 3 6 7 2 .  
l l ? i l Z - l 6 2 5 Z  3 6 0  A CCCN. R E  OR 3672 ,  

P A S S  0 3 6 3  JLh 1 5 . 1 $ 7 2  J U N  1 5 . 1 4 7 2  D A Y  167 1 6 7  

DSS 14 A . 0 - S -  167/1C30 L.C.S. 167/22C0 C f l Y P A h C S  2 R A h G I h G  NIL 

C E V l A T I C h Z  G R  P h C F A L I E S  

18232-18357  360/75 C C k h  CJi 3 6 7 8 .  
15472-14552  3 6 0 1 7 5  OCkh R E F  CK 3 6 6 7 -  

P A S S  0384 J l l r  1 6 . 1 5 7 2  Jbh 1 6 . 1 9 7 2  C A Y  i 6 e  168 

C E V I A T I U A S  C R  P N C C P L I E S  

l C C I 2 - l t C S Z .  T R A N S M I T T F H  POWER CRCPPEC T C  3 . 5 K k  C A U S I A G  L C S S  
C F  CCCCAAI: LOOP LUCK;  A h C  K C V R S  A T  C S S - 1 4 ,  
C C C P P h C  C C - 1 9  N O T  R E C E I V E D  B Y  S/C.  HAD TCI 6 E  K E T k A h S Y I T T € C .  
f K  T--21141 TFR 6 0 7 5 5 6 .  

lS072-192CZ 360 A DUlrlN- S Y S T E M  B A C K L C G t  C A N X  R T J S  DR 3 6 8 4 -  
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1 S 3 3 2 - 1 5 4 1 2  360 D C k N  CR 3086 CORE FRAG. 

C E V I P T I C L S  C R  A h C C b L I E S  

EFVIATICFS c a  D h c f i P i i E s  

E l l  R A T E  4.05 8.1 

AC 7 L P l  5.3 3.2 
FRFC I C 1  4 . 9  3.1 
C I F F F E  + O - 4  t o . 1  
1 7 4 5 2 - 1 7 5 2 2  360 DCkN TO LCAG V E R S I C h  12.4 L S C H E C U L t O )  
7 0 0 1 f - 2 0 5 4 2  L O S T  A L L  CGPM C K T S  EXCEPT NIDEBAFuD CATA LIhF. 
E L F C T R I C A C  F I R E  A T  DSS-14.  OR 5703. 
25302-22332 L O S T  I-SO. Dk 5 7 0 7 .  

P h C  P E S T A h T / k A K M .  DR 3 6 9 6 .  

TCP A b C 1  TCP d S C I  

0 2 2 8 1 - 0 2 4 7 2  360 C,Cv~lrr - TCTAL LOCKCJT.  F C K E D  F( CLMP I P L / k P R C  

C E V I A T I C h C  CR AhC&PlIES 

1 6 C 3 2 - 1 6 1 4 2 .  3 0 , 3 / 7 5 A  C O b N *  R/T SPCOL PRCBLEHS. C R  3 7 0 6 .  
1 6 3 4 2 - 1 6 4 5 2 .  3 6 0 / 7 5 A  COkNI COLD R / T  JCB S T k P .  b n A P P E C  M S C  
P D C K S .  CR 3 7 0 6 -  
1 7 2 7 2 - 1 7 3 3 2 .  3 6 0 / 7 5 4  C G h N l  k A K M  I P L / R E S T A H T .  OR 3 7 1 0 -  
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CEV IPT I O ~ S  ca  P ~ C C ~ L  IES 

C C C C P h C  C b L Y  - OATA B E L C k  T h H E S h O L D .  

F I T  R P l € S :  4.05 8 . 1  
4 TCP A S C I  1C.P A SCI 
A C l L P L  5 . 6  2 .9  
F P F C  I C 1  5 . 7  3 . 0  
C I F F E R  -9.1 -0.1 

U P A I h l (  C h L Y  - D b T A  B E L t i k  TI -REShCLC. 

2 0 5 1 2 - 2 1 0 2 2  3 6 0 / 7 5  d C L W N  T L M  PROCESS HUNG U P  WAHM/NAFtM C &  3 7 1 8  

P A S S  0393 JLh i 5 r 1 5 7 2  J L N  25.1572 D A Y  177 1 7 7  

DSS 1 4  A.G.5. 1 7 7 / 1 6 5 1  L . C . S .  1 7 7 / 2 2 3 0  C0CE"AkCS 1 R A h G I h E  NIL 

CEV 1 P T  lCihS CR P h C F A L  I E S  
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L F - 1  I h K  C h l Y .  

C O 3 0 2 - C O 5 i Z  3 6 0 / 7 5 A  CChh;  L O C K E D  C U T  CF S v S T t M -  Hk- IPL  C P  3721-  

C E V I A I i C h S  CI; P h C C P L I € S  

C E V I b T I G h S  OR b h C C P L I E S  

B L T  R A T E  33 1/3 d.O1 
P X  1 rcp ENG TLP H S C I  

P C l L b L  149-5 7 06 2.6 
P R E C  IC 149.3 6.2 2.7 
F E S I C  t0.3 + l o 4  -0.1 
l e 3 C Z - 1 8 4 i Z  3 6 0 / 7 5 A  C C k h r  G P U  I-ALT. 
I S i 4 2 - 1 S 3 4 2  3 6 0 / 7 S A  UCkN. C A N C E L  R T J S  AND RESTART. 
21172-2LZZL 3100 DOhN. K E 5 T A R T  R E F  CK 3628- 
i l i f 2 - 2 1 3 1 1  3130 COIN* K E S T A R T  REF CK 3628. 
21351-213fZ 3100 00wl\r* t i t S T A R T  R E F  OR 3626. 
ii l e Z - i Z 3 E Z  3 6 0 / 7 5 A  OCkN, C A B L E  S h A P  SCb€CULEO. 
0 1 ? 4 2 - 0 l ? f Z  3 6 0 / 7 5 4  GCvlhr DK 3 7 3 7 -  
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C E V I P l I C h S  CF P h C P P L I E S  

P A S S  0 4 0 0  JLL 0 7 . 1 5 7 2  JUL  03.1 '172 DAY 1 8 4  185 
_____1________1______________________--____________---______--------- 

DSS 14 A-C.5. 1 8 4 / 1 5 2 5  L.C.S.  1 @ 5 / 0 3 5 5  COMMAlriCS 1 R A h U I h G  CL 

C E V I A T I C h C  C H  P h C F P L I F S  

C300Z T R A h S P I T T E R  F A I L E C  CUE T G  A C O O L A h T  FLOW PRCt lLFM-  
C F  1 - 2 1 5 1 .  
1 9 0 6 2  T C F - P  ORUP LUCK. SUSPECT POWtK SURt iE  FKUM I;L;A* Dk T - 2 1 5 0  

1600L - CCCPAND MSG 2 3 6 - 0 1  ARURT€O DUE TL CCMMAhI: M C L  t i f l h G  
1LRhLC C F F  PT kKChG TIbi iE .  OR T - 2 1 5 2 -  

C E V I A T I C h 5  C F  P h C b P L l E S  

T k C  PHGHTS CUE T R A N S M I T T t K  T H [ P - O F f S s  DR'S T - 2 1 5 4  AWC 1-2155. 
C C F T  IhClEC T C  R E C E  I V F  PLPWlc " A C T I V E  h O T  E N A B L E D "  A F T E R  ACJ I V E  
F h C l e l E  k P S  S€NT:  OR h-bLt l s .  CMO STK R E C P L L  SHUWEC t M P T V  k k E h  
CCCC,CF.CS k E R E  I h  STOCK. R E F .  DR N-0250-  

C E V I P T I L P C  C E  4 h C C P L I k S  

l S C 4 2 - 1 S C 5 2  TCP-A KELGAL;  C H  k-0285- 
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C O C l l - O G 3 C Z  3 6 0 / 7 5 A  CCNh-LOCKED GUT OF S Y S T t M .  
C F  3 i t E  F F F E P S .  

P A J S  0408 JLL 1 0 . 1 5 7 2  JUL 1 '2 .1472 DAY 1 9 2  192 ------------------------------------------------------------------------- 
K A R G l h ' 6  h I L  D S S  12 A.O.C. 1 5 2 / 1 5 1 2  L.r.s, i 9 ? / 7 z i 3  COMMANCS 3 

C E V I A T I C h S  CF A h C C b L I E S  

eELCk T E L E F E T K Y  TI -PESI -OLC.  h0 D A T A  t X P E C T E D .  

P A S S  0411 J L L  1 3 . 1 S 7 2  J U L  1 3 . 1 4 7 2  GAY 1 9 5  195 --------------------------------------------------------------- 
O S S  14 A.0 .C-  l S S / l i C C  L.C.S. 1 9 5 1 2 2 3 0  COPMAhGS 0 RAhGIhG A I L  

C E V I A T I C h S  C F  P h C P b L I F S  

C E V I A T l C h S  CR P h C F b L l E S  

C E V I A T I C h C  C F  C h C F P L l E S  

C E V l A T I C h S  C P  E h C F b L  I E S  
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G E V I A T l C h S  C P  P h C F P L l E S  

S C h E C U L E C  EhD OF T R b C K  EXTENDED 20 MANS. PER P R C J E C T  RECCiESTo 
21152 P N C  2209L T R A h S P I T T E R  T R I P - C F F :  R E F  CK 1-2171. 
i530z-1~452 TCP-A HUW-UP; R E F  OR T - 2 1 7 0 .  

E X C I T f R  k l  F A I L E D ,  S h I T C I i E D  T O  E X C I T t k  #2,  1DH S Y S T k h  C P h h G T  
@ F  S k I T C k E C  F R O M  E X C I T E R  l i .  A L L  D C P P L t W  O A T A  S U S P E C T E D *  
1 5 2 2 1 - 1 9 2 7 2  - T H A N S M I T T € R  ( 2 0 K k I  T R I P - O F F .  DR T - 2 1 7 3 ,  

C F V I A T I C h S  C R  P h C P P L I E S  

1 5 4 4 2  - 20 KW T R A K S M I J T E R  T R I P - O F F .  BCOY GVEi l  C b A i l E N T  ALARM. 
C P  1 - 2 1 8 5 .  

C E V I I T  1Ch-C C H  b h C F b L I E S  

Z C C S Z  - T i p  HANG-UP* R k C U I K E C  RELOAI:  CR 1-21899 CtMOHY 
P b H I l Y  EWGCfiS 

C C V I A T I G h S  CR P h C P P L I E S  

215/1470Z P C / P k C J  L C h h F C T E D  CUMMAAD P ' R I C R  T O  S Y S T E M  CK. 
CP N - 0 3 1 t  REFERS. 

CR h - C 3 1 7  PCFERS. 

CP h - C 3 1 S  REFERS. 

C P  1 - 2 1 9 C  F E F f i P S .  

C H  1-2156  6 t F E R S .  

2 1 5 / 1 4 2 5 2  C S S  C J I S A B L ~ C  hs[JL O U R I h r G  CGCMAhD CK-OUT- 

2 1 5 / 1 7 5 t Z  t-XCESSlVE D C P P L E H  W I S E  A T  2-k F M  D S S .  

Z l C / C l % S Z  14 TCP D O h h  FGR K t S T A R T  DUE T C  7 L M  FMT PROBLEM, 

2 l C / C 2 2 5 Z  1 4  TCP DOkh FCK K L S T A H T  D U t  T C  T L M  FIJT I-AhG-UP. 
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P A S S  0432 P L G  C 3 . 1 5 7 2  A L G  0 3 . 1 S 7 2  CAY 216 216 

DSS 14 A.0.S. 2 1 6 / 1 7 ( 3 2  L.C.S. 2 1 6 / 2 2 3 0  COHPPNCS 16 R A N G I k G  PU 

C F V I A T I G A S  C F  P h C P b L I E S  

CP T - 2 1 9 5  TCP-A P R G G R P H  hALTEL) -  T I M k  1932L 
C P  1-2201 TCP-B PRCGRCLH hPLTEO. T I M E  2 1 0 9 2  
CR T - 2 2 0 2  C S I F  C C h T R C L  G P V E  S T A T I C N  I h C C R R E C T  X A  F R E C U E N C V -  

C E V I A T I C h S  CP PhCPPLIES 

* T C F  P S C 1  4 K R P S  TCP A S C I  A , I K B l J S  
P C l l A l .  5.5 3.0 
F P f l l C  5.7 3.0 
C l F f E R  -C.2 0.0 

P A S S  0439 P L C  1 0 . 1 5 7 2  AUG 10.1972 DAY 2 2 3  233 

DSS 14 A.O.S. i 2 3 / C C 5 S  L.0.S- 2 2 3 / U 2 4 0  COFIb'bNCS 0 R A h G I h G  h l L  

C E V l A T I C h S  C(i P h C C 4 L I E S  

EEV I A T  l O h S  O k  PtvCPPL 1 E S  

i t 2 2 1 - 1 e 2 5 2  AM 1 ~ 4 7 z - ~ a 4 4 z  3100 CGnh DR 3889. 
R E F  CP N-C319 H I G h  CGPPLER N U I S € .  

C € V I A T I C h S  C F  L h C P E L I E S  

J 4 4 E Z - i O l C Z  D S S - 1 4  4 C O K k  T R A N S M I T T E R  i G h I T R O F J  P C h E R  S U P P L Y  
b l C h i h L  FLSFS ( S b G R T  IN PCWEP C A B L E  CCNhFCTOR) .  CW 1-221s. 
1 7 2 3 L - 1 7 3 ' 2  3 6 0 / 1 5  D C k h .  OR 3896 
I I C k  2-dPY CLIPPLFR N O I S E  ThROUGhOUT PASS. h E f  U G  h-0319. 
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/ 

Y 

CEV I A T  [Oh C CH P h C C P L I E S  

152EZ-153CZ. NOISY M I C R O - k A V F .  SMAPPEC TO L A N D  L I N E S -  CR C-6041 

C E V I A T I C h C  OR P A C F A L I E S  

k I G h  SPEEC L I N E S  D O k h  01262-01282* 01352-01382* OH 6C54. 

15?52-15412 3601758 CChN. OK 3522. 
15552-16CSZ 36J /758  OOhN. R E F  CR 3922. 

ltiCZ-1645L 366/75 A h D  3100 S Y S T E M  OCWh. CR 3932. 
16462-17012 360/75 A h 0  3100 S Y S T E M  DLIWA. OR 35330 
1 7 2 4 2 - 1 7 4 C Z  360/75 A h 0  3100 SYSTEM OCWh. DK 3934 - S Y S T E M  
S k b P F E C  TC 'A '  ( 3 6 0 ) .  
17=02- A D V I S E D  OC 360 N O T  P R O C E S S I N G  M O N I T O R  D A T A  
I h C C P  ING. 
18152-18152 OPSCGN R E S T A R T E D  360 R / l  JCS S T E P  F C W  H C N I T C R  C A T A r  
hC k F L F .  
lR?62-1855Z 360/75  AND 3100 OOkN. D K  3935. S h b P P E C  3100'5. 
P C F I T C R  hCk P R f l C E S S I h C -  AGAIN.  

S Y S T E C  O N L S A B L E  I h  N A T  &REA. OR 3936. 
19222-21162 3100 DOWK AGAIN.  SCME FORMATS r l O R K I h G  A T  2 0 0 5 2 .  
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1531L-15542 3100 DOhh, R E F  DR 3943. 

ltCE2-1614Z 3 6 0  OQhh. K E F  O R  3943, 
lSC62-19172 360/750 COkFJ. KEF O K  3 9 4 3 ,  

15442-15532 360 OUkhv hL CTV S Y S T E C .  C k f  OR 3 5 4 3 0  

P A S S  0452 P L G  23.1572 AUG 24r1472 CAY 236  237 

D S S  14 AwO.5. 236/1433 L.C.S.  237/0210 COMMAI\IUS 1 R A N G I N G  CU 

C E V I A T 1 C h - C  C R  b h C k 4 L I E S  

15452-194EL 360/754 € ? & C K L G G G l N G i  OR 3957. 

17102-17212 360/75A C C & h .  I P L  R E Q U I R E C .  O R  3462. 
lEIiZ-lb45Z 360/75A CGhh. SdPP T O  0 .  REF UR 3962. 
22452-23ClZ 360/75d COhh. Oh 3904. 1C52 L G C K C L T .  
20132-  Ftl A N D  CATA QUAL.  ALARMS Ch CGMMANC S Y S T F M .  
CP h-C354. 

C E b I A T I C h 5  CR b h C C A L l E S  

155fZ-161CZ 360/758 C C k N o  OK 3966. 

lt5E2-17CiZ 3100 OOhN. GR 3468. 
22042-22C72 3100 OOwh.  OR 3968. 
23452-23552 3100 OCkh. Sk TO 3100/R. CR 3975. 
C O G 5 2 - 0 0 0 E Z  3100 DGkFI. dACK Oh 3100/A. DR 3976, 
0113Z-Cl212 3103 DChik. R E S T A R T  R E Q U I R E D ,  REF CR 3'375. 
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-1 

1 7 1 1 2 - 1 7 1 E 2  3 6 0 / 7 5 A  CChN. S,MAPFING DISK PACKS. OK 3 S 7 C -  
16CC1-161CZ 3100A DChN. S W I T C H E G  T G  3100B-  DR 3 9 7 7 -  
19302-21OCZ 4 0 0 K k  T P A h S M I T T t R  DOWN. UR T-2248.  
2 1 i 2 2 - 2 1 3 ' 2  4 0 0 K k  T R b N S M l T T E R  COWN- L C h  CURREAT. CR 2 2 4 9 ,  
T L C :  HECVR ALHLIST C O h S T A h T L Y  U U T  OF LCCK. 3 6 0 / 7 5  I l r  Ph C C C k  
k l l t  1 Ph F R R C R .  

P A S S  0 4 5 9  P L C  3GvlS72 A L G  31.1972 DAY 2 4 3  2 4 4  
_____________-----____________________I_-_--I-------------------- 

DSS 14 A.0.S. ~ 4 3 / 1 4 2 5  i - C . S o  2 4 4 / 0 0 0 L  COMMANCS 0 R A k G I h G  Pb 

C E V i A T I C h C  CE b h f C b L I E S  

hC TELEMETRY AVERAGES DUE I C  A L C O S T  CLIUSTANT R E C t I V E R  G L I l C t - E S .  

1 0 i 8 7 - l t 4 1 2  3 6 0 / 7 5 8  CUhN. DK 3987.  
1 7 i t l - 1 7 3 7 Z  3 6 0 / 7 5 R  L'Cmh. DR 3588. 
21 iSZ-214CZ 3 6 0 / 7 5 8  CGkk. OR 3952. 

k E C E I b l h E  S P C N T A N t C U S  S L B C A  FHEC F-C PLARMS. OR h-0354 R E F E R S -  

N C  TCI-  F k C M  19497. - EC1.  GUPPLER COUNT€R F A I L U R E .  DOPPLER C P T b  
L h L S P E L F .  
hC T L t J  F1C-1IkES O l l E  T C  ALMOST C U A S T A N T  kECFIVER bLITCbIhG. 
16222-165CZ 31UO S Y S T E M  LJUWN. CR 3995. 
l h 5 3 2 - l b F C i  3 6 0 / 7 5  CChh, DK 3 9 9 3 .  
91511-2154L J P L  LP DGkh. S d A P P E C  T G  ' A '  SYSTEM-  DR C - 6 1 1 5 .  

C E V I A T I C h S  CR b N C C b L I E S  

1 5 4 5 2 - 1 5 5 7 2  3 6 0 1 7 5 8  DOWN. DR 3 9 9 9 .  

1 5 3 0 2 - 1 5 3 5 2  3 6 0 / 7 5  DOWN. OR 4 0 0 6 .  
7 2 F 5 Z  F A I L U R E  T O  B R I N G  UP 750KW GENERATOR. OR T-2256. 
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P A S S  0465 C F P  05.1572 S E P  06.1972 DAY 249 250 ________------------------------------------------------------------- 
D S S  14 A.C.S. 249/1422 L o 0 - S .  250/0141 COMMANDS 0 R A N G I N G  V U  

C F V I A T I O h S  OR A N C C A L I E S  

AOS C E L A Y E C  DUE T O  R A N G I N G  C A L  N O T  COMPLETE, O N  P C I N T  AT 16202. 
1 e54 7-  1857 2 TCP 0 ELOADEC. 

193SZ-l$43Z H S D L  DOWN, DR 6135. 
? 0 5 5 2 - 2 0 5 5 2  T C P  RELCADED. 
21402- L C S T  2-WAY D U E  TO EMERGENCY ANTENNA S T O P  A T  20362. 

i e 4 7 z - i a ~ 4 z  3 6 0 1 7 5 ~  DCWN. OR 4011. 

C G  7-2237. 

P A S S  0467 S E P  0 7 ~ 1 5 7 2  S E P  Oe.1972 D A Y  251 252 

D S S  14  A.0.C. 251/1414 L.O.S. 252/0137 COMMANCS 0 R A N G I N G  CU 

C E V I A T I C N S  CR A N C C P L I E S  

215SZ-221iL 360/756 CCMNt I P L  R E O U I R E O t  OR 4013. 

P A S S  0468 CEP 08.1572 SEP 09.1972 D A Y  2 5 2  253  

D S S  1 4  A.0.S. 252/141@ L.0.S. 25?/0134 COMMANDS 0 R A N G I N G  CU 

C E V I A T I C h S  CP A h C V P L I E S  

21312-21342* 3100 SYSTEM DOWN. OR 4018. 

C E V I A T I C h S  CR A h C F A L I E S  

C E V I A T I C h S  CR A h C C A L I E S  

2C25Z-2C3FL. TCP RELOADED 
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CEVIATIOFrS  CR A N C C P L I E S  

1 4 4 2 2 - 2 0 C t Z  3 6 0 / 7 5 A  COkN. I P L  R E O U I R E D *  DR-4025. 

P A S S  0 4 7 2  SFP 1 7 r 1 5 7 2  SEP 1 3 . 1 9 7 2  OAY 2 5 6  2 5 7  _--___________________________________-_________________________________ 
O S S  14 A.O.S. 2 5 t / 1 4 1 7  L.O.S. 2 5 7 / 0 1 2 5  COMMANDS 0 R A N G I N G  CU 

C E V I A T I U h S  OR P h C C A L I E S  

1 4 3 2 2 - 1 4 3 7 2  TCP-A Q E L O A D r  ( N O  DR1. D U R I N G  T L M  V P L I D A T I O N .  
1 C 5 C Z - 1 7 0 2 2  3 6 0 / 7 5 A  COCIN. DR 4 0 2 8  - 
1 8 1 0 2 -  OC A D V I S E D  S T A T I O N  TO I N H I B I T  COMMAND HSD DUE TO 
h U C E R C b S  6LARMS. NO CCMMANDING A N T I C I P A T E D .  NO 09.  
1 5 3 1 Z - l S 3 E Z  3 6 0 / 7 5 A  COkNv OR 4 0 3 0 .  

1 4 5 3 2 - 1 5 0 5 2  3 6 0 / 7 5  DOWN. OR 4 0 3 5  
1 5 3 0 2 - 1 5 3 5 2  3 6 0 / 7 5  DOWN. OR 4 0 3 7  - 1 4  M M - 7 1  PROCESS P U L L E D  DUE 
P h  C C C C A h C I h G .  
1 5 5 3 2 - 1 6 C l Z  3 6 0 / 7 5  DOWN, OR 4037 
2 3 2 2 2 - 2 3 3 3 2  3 6 0 1 7 5  DGWNr OR 4 0 4 1  
2 3 4 6 2 - 2 3 5 5 2  3 6 0 1 7 5  DOWNr DQ 4 0 4 2  

P A S S  0 4 7 4  CFP 1 4 . 1 5 7 2  SFP 1 5 r 1 9 7 2  DAY 2 5 8  2 5 9  
_____-_____________I____~____--_______----------------_-_-------- 

DSS 14 A.O.S. 2 5 8 / 1 4 1 6  L.O.S. 2 5 9 / 0 1 2 1  COMMANDS 0 R A N G I N G  VU 

C E V I A T I O h S  OR A N C C A L I E S  

1 4 2 0 2 - 1 4 3 2 2  3 6 0 / 7 5  DOWN FOR I P L I  PER REQUEST OF PN P R O J E C T .  
h C  C R .  

1 6 2 2 2 - 1 8 2 4 Z  ANTENNA OFF P O I N T .  DR T - 2 2 6 1 .  * T E L E M E T R Y  POWER 400 AND 200KW. 

P A S S  0 4 7 6  CEP 1 6 . 1 $ 7 2  SEP 1 7 , 1 9 7 2  DAY 2 6 0  2 6 1  

D S S  14 A.O.S. 2 6 0 / 1 4 3 7  L.G.S. 2 6 1 1 0 1 1 6  COMMANDS 0 R A N G I N G  CU 
____-_____-----------------------------____---_---------------- 

C E V I A T I O h S  CP PNCCCLLIES 

1 4 3 o z - 1 6 1 ~ ~  ~ O O K W  TRANSMITTER DOWN, UNABLE T O  SYNCH. ON 
C C C C E R C I A L  POWER. OR T - 2 2 7 5 .  
1 6 5 0 2 - 1 7 0 4 2  3 6 0 / 7 5 8  GOWN. PPOCESSOR HUNG UP. DR 4 0 5 1 -  
2 0 5 5 2 - 2 1 0 1 2  H S D L  DOWN. DR C - 6 1 7 4 .  
O l C 0 2 - 0 1 1 5 Z  360/75 DOWN. DR 4 0 5 3 .  
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P A S S  0 4 7 8  CEP 1 8 1 1 5 7 2  S E P  19.1972 D A Y  2 6 2  2 6 3  

DSS 14 A.0.C. 2 0 2 / 1 4 1 0  L.0.S. 2 6 3 / 0 1 1 1  COMMANCS 0 R A N G I N G  PU 

C E V I A T I O N S  CR A h C P A L I E S  

31CO CCWK 14152-1420Z DR 4 0 5 5 ,  
3 1 0 0  DCkR 14572-15012 DR 4 0 5 5 .  
31‘20 DCkh 20592-21042 CR 4 0 5 5 .  

2 0 3 0 2 - 2 0 4 2 2  360/75A OO’kNt I P L  R E Q U I R E D *  DP 4 0 6 0 .  

1 4 1 2 2 - 1 4 2 2 2  TCP-A RELOAD. MAG T A P E  C I S A B L E D .  NO DR. 
2 2 4 9 2 - 2 3 0 2 2  TCP-A R E L O A D E D t  T C P  HANG UP. DR T-2285. 
0 0 0 2 2 - 0 0 0 5 2  TCP-A RELOADED. T C P  HANG UP, R E F  OR T - 2 2 8 5  

P A S S  0 4 8 2  ZEP 22.1572 SEP 2 3 1 1 9 7 2  DAY 2 6 6  267 
----_-__--_---------___________I____---------_-------------- 

DSS 14 A.C.S. 2 6 6 / 1 4 0 4  L - 0 - S .  2 6 7 / 0 1 0 2  COMMANOS 1 R A N G I N G  PU 

C E V I A T I O N S  OR PNOF’ALIES 

15Cl2-151CZ 3 6 0 / 7 5 A  COkh- DR 4 0 6 4 -  
1 6 4 2  2-16472 HSDL DOWN. P R T / P U N C H  RECCRDFR PROBLEM. CR C-1699.  
1 7 2 5 2 - 1 7 3 6 2  3 6 0 / 7 5 A  DOkN. TLM PROCESS hUNG-UP (PN) .  DR 4 0 6 7 .  
1 8 4 3 2 - 1 8 4 5 2  MICROWAVE DOWN ( S C / 7 5 J .  

O E V I A T I O h S  OR 6 h C F A L I E S  

22492-23C12 3 6 0 / 7 5 8  DOWN+ I P L  R E O U I R E D .  DR 4 0 7 3 -  
0 0 0 6 2 - 0 0 1 4 2  TCP-A  HALTED. TCP R E L O A D  REQUIRED.  DR 1 - 2 2 8 s -  
0023Z-CO4CZ 31008 U P  AhD DOWN, SW T O  3100A1 GOULD 4800, 
N O  HARC C C P I E S .  DR 4 0 5 5  - GOULD 4 8 0 0 ’ 5  R E M A I N  R E D  W I T H  3 1 0 0 0  CP. 
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C E V I A T I O h S  CR P h C P P L I E S  

i e 0 2 2 - i e 0 5 z  3601758  C O ~ N .  OR 4 0 8 1 .  
1 4 0 5 2 - 0 0 5 7 2  E X C E S S I V E  T A P E  W R I T E  ERRORS. OR N - 0 3 8 0 .  

1S41Z-20072  TCP-P R E L O A D -  R E F  OR 2 2 8 5 .  
2 1 1 7 2 - 2 1 3 7 2  TCP-A RELOAD. REF OR 2 2 8 9 .  
23211-23362  TCP-A  RELOAD. R E F  OR 2 2 8 9 .  

C E V I A T I O h S  OR P N O P A L I E S  

14722-  CCMMAND ABORT. DC-09. OR C - 0 3 8 7  REFERS.  
1 4 4 5 2 -  CCMMAND ABORT. DC-78. CR T - 2 2 9 3  REFERS. 

C E V I A T I @ & S  CR APJCFALIES 

2 3 1 5 2 - 2 3 2 t 2  3 6 0 / 7 5 A  DOWN. D T V  STOP U P D A T I N G .  DR 4 1 0 0 .  

P A S S  0 4 8 9  S E P  29 .1972  S E P  29 .1972  DAY 2 7 3  2 7 3  

D S S  12 A.C.S. 2 7 3 1 1 7 1 8  L.0-S. 2 7 3 / 1 7 4 5  COMMANDS 0 R A N G I N G  h I l  

C E V I A T  IONS CR PNOCAL I E S  

23262-234C2  7 6 0 / 7 5  D O k N -  DR 4 1 0 4 .  
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P A S S  0497 OCT C 2 . 1 5 7 2  O C T  0 3 . 1 9 7 2  DAY 276 277 
___-_----I------ ------ ------- ----- ------ ----- ...................... ----_ 
D S S  14 A.0.S. 2 7 6 / 1 4 1 2  L.C.S. 2 7 7 / 0 0 3 9  COMMANDS 47 R A N G I N G  MU 

C E V I A T I O h S  C R  A h C F P L I E S  

l f ! 1 4 Z - l 8 1 E Z  TCP-A RELOADED. OR 1-2297 REFERS. 
1 3 1 5 2 -  4COKW QED A T  4 0 5 .  
1 4 2 7 2 -  2 C K k  F A I L F D  DUE VOLTAGE R E C T I F I E R .  NO CR. 
2 3 2 6 2 -  2CKW F A I L E D  DUE INTERLOCK.  DR T - 2 2 9 6  REFERS. 

P A S S  0495 CCT 0511572 OCT 0 6 1 1 9 7 2  D A Y  279 280 

O S S  14 A.0.S. 7 7 9 / 1 3 5 6  L.O.S. 280/0032 COMMANDS 4 R A N G I N G  CU 

C E V I A T I O h S  CR 6 N C P A L I E S  

1 5 2 6 2 - 1 5 3 4 2  3 6 0 / 7 5 A  D C k N  FOR RESTART.  T L M  PROCESSOR'S 
H P L T E C .  CR 4127. 

1 8 3 3 2 - 1 8 4 2 2  760/75A DCWN, TTY OUTPUT HUNG U P  DR 4130 

1 5 2 3 2 - 1 5 2 6 2  TCP-B  CMC S Y S  R E - V A L I C A T E D  DUE TO R E - T U N I N G  TC 
CPL-PCCE b T  S T A T I C N  T O  I N I T I A L I Z E  T L M  W H I L E  CMDS I N  STACK 
1 9 2 4 7 - 1 A 4 i Z  360/75 DOWN 1/0 PROBLEMS O R  4134 
1 9 0 0 7 - 1 9 0 f Z  3 6 0 / 7 5  OOkN BAD S Y S  R E S T A R T  OR 4135 
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P A S S  0499 C C T  1011572 OCT 1011972 DAY 284 284 
____________________________-__-I_____________---_----_------- 

DSS 41 A.0 -S .  284/0635 L.0.S. 284/0728 COMMANDS 8 R A N G I N G  NIL 

O E V I A T I O h S  CR P h C C A L I F S  

07062 CMC 100-02 DC-32 ABORT D U E  TO B I T  V E R I F Y  ON B I T  9 

C E V I A T I C h S  CP P N C C P L I E S  

S P E C I A L  CPD SFOUENCE PASS 

13322-13472 RECVED CONF WO CHECK F A I L  ALARMS FROM T C P - 6 1  
S k I T C h  T C  TCP-A  OR N-0402 
1 5 C O Z  TLW S k I T C H  TO TCP-AVTCP-B FOR R A N G I N G  
22012-31142 360/75 D O b N  DR 4148 

16552-17032 3100 DOWN DR 4152 
OOClZ-00062 3100 DOWN REF OR 4 1 5 2  

C E V I A T I G N S  O R  O N O C P L I E S  

ISCCZ-TCP ' A '  WENT TO H I G H  R A T E -  
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C E V I A T I O h r S  GR A k C F A L I F S  

L F L I h K  SUFPCRT ONLY 

DSS 12 AoO.S* 2 8 7 l l b Q O  L.0.S. 2 8 7 / 1 8 3 3  

972 0 P A S S  0504 CCT 1 4 . 1 5 7 2  OCT 14. 

P A S S  0 5 0 5  C C T  1 5 . 1 5 7 2  OCT 1 5 . 1 9 7 2  DAY 2 8 9  289 ____---------------------------------------------------------------------- 
D S S  14 A.0-S. 2 8 9 / 1 1 4 7  L . 0 . S .  2 8 9 / 2 1 0 0  COKMANCS 27 R A N G I N G  CU 

C E V l A T I O h S  CP A h C P b L I E S  

1 5 C S Z - 1 5 1 4 Z 9 X T M T R  OFF-PAST BOOY CURRENT I N T E R L O C K  T R I P P E C .  CR T- 
2 3 1 1 .  

P A S S  0506 CCT l 6 . l S 7 2  OCT 1791972 DAY 290 291 -_------___----------------------------------------------- 
DSS 14 A.C.S. 2 9 0 / 1 3 4 6  L.0.S. 291/0006 COMMANDS 9 R A N G I N G  PI; 

D E V I A T I O h S  CR b N G C A L I E S  

1 3 4 0 2  COhFG WP CK F A I L  ALARM OR N - 0 4 1 1  

P A S S  0507 CCT 17.1572 OCT 1 7 9 1 9 7 2  DAY 291 2 9 1  
I--1_--__-_-_-___-_-_____-------------------------I-------_ 

DSS 12 A.O.S. i 9 1 / 1 3 2 0  L.O.S. 291/1826 COMMANDS 0 R A N G I N G  NIL 

C E V I A T I O h S  CR A N C P A L I E S  

U F L I h K  SUFPGRT ONLY 

1 7 2 8 2 - 1 7 3 1 2  CDC 3100 DOWN HUNG U P v R E S T A P T  REO. D R - 4 1 6 5  
2 2 3 7 2 - 2 2 4 7 2  CDC 3100 DOkN O R - 4 1 6 7  

C E V I A T I G h S  C R  P h C B A L I E S  

1 3 1 7 2 - C O N F I C  WD CK F A I L  A L A R Y t T C P - B  R E L O A D E D  T C P t  OR-N-0415.REF 
C R - k - 0 4 1 1  
CPCS X M T C - 1 3 3 5 2 - 1 5 4 4 Z  
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P A S S  0508 C C T  1 B r l 5 7 2  OCT 1891972 DAY 2 9 2  292 
------------------__I----_- --- .----e ----- -_-- --- ----- --- 
DSS 11 A.O.S. 2 9 2 / 1 7 4 5  L-O.S. 292/1900 COMMANDS 0 R A N G I N G  NIL 

C E V I A T I O N S  OR A N C C A L I E S  

NCTE-UPL I h K  SUPPORT O h L Y 9 N O  D A T A  A V A I L A B L E -  

1 3 1 7 Z - C O N F I G  WO CK F A I L  A L A R M *  TCP-B RELOAOEO TCP. OR-N-0415.  
R E F  OR.N-C4109 N-0411. 

P A S S  0509 C C T  1 9 . 1 5 7 2  OCT 19.1972 DAY 2 9 3  2 9 3  

n S S  5 1  A.G.S. 2 9 3 / 0 4 3 5  L . 0 - S o  293/0600 COMMANDS 9 R A N G I N G  NIL 

______________-__--------------------------------------------- 

C E V I A T  I O N S  OR A N O C A L I E S  

NC C C H P U N I C P T I O N  L I N K S  k I T H  S T A T I O N  DUE T O  SUB-CABLE BREAK. 

3 CCC A B T S  DUE TO SUB-CARRIER FREOUENCY OUT O F  L I M I T S -  NO DR. 
C M C I N G q B E S T  E F F O R T S  B A S I S .  S T A T I O N  NOT UNDER C O N F I G U R A T I C h  
C C h T R C L -  S F L I T - P A S S  I K F O -  CMOS 166-01r02r03 A B O R T E D *  I N C O R R E C T  

NG C b T B  R E C E I V E D .  B L I N D  CCMMANDING ONLY. 

S U e - F R E O  L I P I T S  N O  .DR. NO C C M M U N I C A T I O N  L I N K S  W I T H  S T A T I O N  
CUF TC SUP-CABLE BRFAK, S T A T I O N  NOT UNDER CONFIG- C O h T R O L  

L P - L  I N K  SLPPORT O K L Y  

E h T F R  C C C L L L I T I O N  SUPPCRT. 
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C E V I A T I O h S  CR P h O C b L I E S  

hC FSCL “ E L I N D “  CM@ SFO I N  M A N U A L  MODE. 
C P C  PFRIOC: 04552-05402. 

14 P C S  A T  13362 S T A T I G N  D I D  N O T  P U T  D I S  T O  L I N K  U N T I L L  13542 
12552-13502 360175 D O b N  DR-4184 NO D A T A  T R A N S F E R  T E S T -  

P A S S  0511 C C T  21.1C72 O C T  21.1972 D A Y  295 295 __-------_-_--------------------------------------------------------------- 
R A N G I N G  NIL D S S  51 A.O.5- 295/0335 L . 0 . S .  295/0430 COMMANCS 9 

D E V I A T I C h S  CR PhCPPLIES 

4 hG k S D L  

295/1415Z--MISSED 1 S T  2-kAY A C Q U I S I T I O N  OR-N-0423 
CCC TIC€ 13312-15512 

P A S S  0512 C C T  22.1572 OCT 22,1972 D A Y  296 296 

D S S  41 A.O.S. 2 9 6 / 0 0 2 0  L.O.S. 296/0110 COMMANDS 9 R A N G I N G  NIL  

C E V I A T I C h S  CR PhCbPLIES 
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F C  T L C  DA'IP 
R b h C C C  L C C K  NOT S O L I C  
CYC TIME-00352-0110Z 

P A S S  0512 OCT 22*1C72 OCT 22,1972 CAY 296 296 ----__________________________-----------------------___________-_-- 
R A N G I N G  NIL D S S  51 A.O.S. 29-5/0235 L.C.S. 296/0440 COMMANDS 9 

C E V I A T I C h S  CR P h C E b L I E S  

1-kAY RECCOC O N L Y  W I T H  MANUAL CMDING. 

C E V I A T I C k S  CR A N C C P L I E S  

DR-NC426 E40 TOH PUNCH- D A T A  NOT NOT G E T T I N G  T O  360. 
C M C  T I M F  13322-15462 S P L I T - P A S S  SEQ.72296 

C E V I A T I C h S  CR A h C F A L I E S  

20212-202t2 3100 DOWN DR-N-4204 
20502-21332 XMTR F A I L U R E  400 HZ GEN F A I L U R E  DR 1-2329 
13352-18252 TOH SYSTEM DCWN R E F ,  DR-N-0426  
CClC T I M E  13512-22252 

P A S S  0514 GCT 24.1572 OCT 2k.1972 DAY 298 298 
___-----___-__-___________--1-1____--------------------------------- 

O S S  12 A.0.S. 298/1520 L . 0 . S .  298/1628 COMMANDS 9 R A N G I N G  NIL 

C E V I A T I C h S  CR d h C P b L I E S  

S T A T I O N  SCPEDULED FOR C M D I N G  ONLY, * COCCANC SEQ,COMPLETED EARLY. 
S / C  k A Z  hCT A C T U A L L Y  A C O U I R E D -  
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h C h E  
CMC T I M E  C O 3 0 2 - 0 1 0 5 2  

C E V I A T I O N S  OR A N O P P L I E S  

1 5 1 7 2  C M C  SCFTWARE PROBLEM ERRONEOUS ALARMS G E N E R A T E 0  BY TCP. 
O R - N - 0 4 3 0  REFERS. 
1 5 1 7 2  CMC ABORT DUE TO T X R - F A I L  CAUSED BY F A S T  BODY C U R R E h T  
C R - N - 0 4 2 5  AND T - 2 3 1 1  REFERS. 

2 1 3 C Z  L O S T  I N D I C A T I O N  OF S / C  C M O  S E T  LOCK O N  4 O C C A S I C N S  C U R I N G  
TRK.CR-N-0431 A N 9  OR-N-0432 REFEPS.  
21332 T X R - F A I L  AGNI FAST-BODY-CURRENTIREF 04-1-2311 
C C C  T I M E S  13282-13432-14052-23232. 

C E V I A T I O N S  OR A N O C A L I E S  

2 1 2 5 2  I N A B L E  SENT TO S T A  FOR B L R  1 4 0 r l r 7  B U T  R E C E I V E D  I N A e L E  
FCR CLR 140-1.6. W H I C H  WAS R E J E C T E D  A S  PER O E S I G h .  S F C F  P R C B L E M  
CR-h-C434.  
22302 G U R I N G  S T A  CC AND S U P D A T E  CMD A S S I G N M E N T S  CHANGED FM 
C C - 7 1  TO PN- OR - N - 0 4 3 5  AND O R - 4 2 1 6  REFER ( S F O F  PROBLEM,) 
hO FnChrITCA DUMP A T  (LOSI. 
C P C  T I C E S  13342-1800Zr190OZ-2339Z. 

13432 CHANGED D I S  L O G  TAPE TO CURE HIGH LGER. NC DR. 
CCG T I M E S :  1 3 3 3 2 - 1 8 1 4 2 9  19052-193221 20022-2037292149Z-2341Z~ 

O E V I A T I O h S  CR A h G F P L I E S  

hChE 
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